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(54) Title: 2-AMINOBENZannAZOLES AS CBl RECEPTOR INVERSE AGONISTS 



O 



(1) 



(57) Abstract: The present invention iclatcs to compounds of formula (1) wherein R^. 
R2, K\ J(?* and R^** are as defined in the description and claims, and pharinaceutically 
acceptable salts thereof, for use as therapeutically active substances. The compounds 
are usefiil for the treatment and/or prophylaxis of diseases which are associated with 
the modulation of CBl receptors. 
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2-"AMID0BENZ0THIA20LES AS CBl RECEPTOR INVERSE AGOHISTS 



The present invention is concerned with benzothiazolyl derivatives for use as 
therapeuticafly active substance, as well as to pharmaceutical compositions containing 
them. The benzothiazolyl derivatives of the present invention are useful in treating 
5 obesity and other disorders. 

In particular, the present invention rdates to compounds of formula (I): 




wherein 

is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
10 lower alkoxy, lower alkyl, halogenated-lower alkoxy or di-lower alkylammo; 

is phen^, or phen^d mono-, di- or tri-substituted, independent^, by halogen, 
halogenated-lower alkyl, nitro or cyano; 

R^ is hydrogen, lower alkyl, benzyl, lower alkoxy, halogen, cyano, nitro, amino, 
-NHS02-R^or -NHCO-R^^ 

15 R^ is lower aflcyl, di-lower alkjdamino, benzyl, phenyl or phenyl mono-, di- or tri- 

substituted, independently, by lower alkyl; 

R is benzyl, phenyl or phenyl mono-, di- or tri-substituted, independently, by 
lower alkjd; 

or a pharmaceutically acceptable salt thereof, for use as therapeutically active 
20 substance. 
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Two different subtypes of cannabinoid receptors (CBi amd CB2) have been isolated 
and both belong to the G protein coupled receptor superfamily. An alternative spliced 
form of CBi, CBu, has also been described, but it did not exhibit different properties in 
terms of ligand binding and receptor activation than CBi (D.Shire, C. Carrillon, M. 

5 Kaghad, B. Calandra, M. Rinaldi-Carmona, G. Le Fur, D. Caput, P. Ferrara, J. Biol. 
Chem. 270 (8) (1995) 3726-31). The CBi receptor is mainly located in the brain, whereas 
the CB2 receptor is predominately distributed in the periphery and primarily localized in 
spleen and cells of the immune system (S. Munro, K.L. Thomas, M. Abu-Shaar, Nature 
365 (1993) 61-65). Therefore in order to avoid side effects a CBi-sdective compound is 

10 desirable. 

A'-tetrahydrocannabinol ( A'-THC) is the principal psychoactive compound in the 
Indian hemp (Y. Gaoni, R. Mechoulam, J. Am. Chem. Soc, 86 (1964) 1646), canabis 
savita (marijuanan), which is used in medidne since ages (R. Mechoulam (Ed.) in 
"Cannabmoids as therapeutic Agenti', 1986, pp. 1-20, CRC Press). A'-THC is a non- 
15 selective CB1/2 receptor agonist and is available in the USA as dronabinol (marinol®) for 
the alleviation of cancer chemotherapy-induced emesis (CIE) and the reversal of body 
weight loss eaqjeriencedby AIDS patients through appetite stimulation. In the UK 
Nabolinone (LY-109514, Cesamet®), a synthetic analogue of A^-THC, is used for OE (R. 
G. Pertwee, Pharmaceut Sd. 3 (11) (1997) 539-545, E. M. Williamson, F. J. Evans, Drugs 
20 60 (6) (2000) 1303-1314). 

Anandamide (aiachidon)iethauolamide) was identified as the end<^enous ligand 
(agonist) for the CBi receptor (R.G. Pertwee, Curr. Med. Chem., 6 (8) (1999) 635-664; 
WJL Devane, L. Hanus, A. Breuer, R.G. Pertwee, LA. Stevenson, G. Griffin, D. Gibson, 
A. Manddbaum, A. Etinger, TL Medioulam, Sdence 258 (1992) 1946-9). Anandamide 

25 and 2-aiachidono^glycerol (2-AG) modulate at the presynaptic nerve teminal negatively 
aden^date cydase and voltage-sensitive Ca^* diannels and activate the inwardly rectifying 

channd (V. Di Maizo, D. Mdds, T. Bisogno, L. De Petrocdlis, Trends in 
Neurosdence21 (12) (1998) 521-8), therd>yaflGBcting neurotransmitter rdeaseand/or 
action, wfaidi decreases tibie rdease of neurotransnritter (A. C Porter, C.C Fdder, 

30 PharmacoLTher., 90(1) (2001) 45-60). 

Anandamide as A'-THC also increases feeding through CBi receptor-mediated 
mechanism. CBi receptor sdective antagonists block the increase in feeding assodated 
with administration of anandamide (CM. Williams, T.C. Kirkham, Psychopharmacology 
143 (3) (1999) 315-317; C C Fdder, E. M. Briley, J. Axdrod, J. T. Simpson, K. Madrie, 
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W. A. Devane, Proc. Natl, Acad Sci. U. S. A. 90 (16) (1993) 7656-60) and cause appetite 
suppression and weight loss (G. Colombo, R. Agabio, G. Diajz, C. Lobina, R. Reali, G. L 
Gessa, Life Sci. 63 (8) (1998) L113-PL117). 

Leptin is the primary signal through which the hypothalamus senses nutritional 
5 state and modulates food intake and energy balance. Following temporary food 

restriction, CBl receptor knockout mice eat less than their wild-type littermates, and the 
CBl antagonist SR141716A reduces food intake in wild-type but not knockout mice. 
Furthermore, defective leptin signaling is associated with elevated hypothalamic, but not 
cerebellar, levels of endocannabinoids in obese db/db and ob/ob mice and Zucker rats. 
10 Acute leptin treatment of normal rats and ob/oKmice reduces anandamide and 2- 
arachidonoyl glycerol in the hypothalamus. These findings indicate that 
' endocannabinoids in the hypothalamus may tonically activate CBl receptors to maintain 
food intake and form part of the neural circuitry regulated by leptin (V. Di Marzo, S. K. 
Goparaju, L. Wang, ]. liu, S. Bitkai, Z. Jarai, F. Fezza, G. L Miura, R. D. Palmiter, T. 
15 Sugiura, G. Kunos, Nature 410 (6830) 822-825). 

SR-141716A, a CBl selective antagonist / inverse ^onist is undergoing currently 
phase ni clinical trials for the treatment of obesity. In a double blind placebo-controlled 
study, at the doses of 5, 10 and 20 mg daily, SR 141716 significantly reduced body weight 
when compared to placebo (F. Barth, M. Rinaldi-Carmona, M. Amone, H. Heshmati, G. 
20 Le Fur, "Cannabinoid antagonists: From research tools to potential new drugs."' Abstracts of 
Papers, 222nd ACS National Meeting, Chicago, IL, United States, August 26-30, 2001). 

Other compounds which have been proposed as CBl receptor antagonists 
respectively inverse agonists are aminoalkyKndols (AAI; M. Padieco, S. R. Childers, R. 
Arnold, R Casiano, S. J. Ward, J. Pharmacol. Exp, Ther. 257 (1) (1991) 170-183), like 6- 

25 bromopravadoline (WIN54661; F. M. Casiano, R. Arnold, D. Haycock, J. Kuster, S. J. 
Ward, NTOA Res. Monogr. 105 (1991) 295-6) or 6-iodopravadoIine (AM630, K. 
Hosohata, R. M. Quock, R.M; Hosohata, T, H. Burkcy, A. Makriyannis, P. Consroe, W. 
R. Roeske, H. 1. Yamamura, life ScL 61 (1997) 115 118; R. Pertwee, G. GrifiSn, S. 
Fernando, X. li, A Hffll, A. Makriyannis, life Sd. 56 (23-24) (1995) 1949-55). 

30 Aryibenzo[b]thiophene and benzo[blfuran (Ly320135, C. C Fdder, K. E. Joyce, E M. 
Briley, M. Glass, K. P. Madde, K. J. Fahey, G. J. CuUinan, D. C. Hunden, D. W. Johnson, 
M. O. Chaney, G. A. Koppd, M. Brownstein, J. Pharmacol. Exp. Ther, 284 (1) (1998) 
291-7) as disclosed in WO9602248 or US5596106, 3-arkyi-(5,5-diphen)4)-imidazolidine" 
diones (M. Kanyonyo, S. J. Govaerts, K Hermans, J. H. Poupaert, D. M. Lambert, Bioorg. " 
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Mei Chem. Lett, 9 (15) (1999) 2233 - 2236.) as well as 3-alkyi-5-aryUmidazoUdine- 
diones (F. Ooms, J. Wouters. O. Oscaro. T. Happaerts, G. Boudiard, P.-A. Carrupt, B. 
Testa, D. M. Lambert, J. Med. Chem. 45 (9) (2002) 1748-1756) are knovm to antagonize 
the CBi receptor respectively to act as an inverse agonist on the hCBi receptor. 

5 WO0015609 (FR2783246-A1), WO0164634 (FR2805817-A1), WO0228346, WO0164632 
(FR2805818-Al),WO0164633 (FR2805810-A1) discloses substituted l-bis(aryl)methyl- 
azetidine derivatives as antagonists of GBj. In WO0170700 4,5-dihydio-lH-pyrazole 
derivatives are described as CBi antagonists. In several patents bridged and non- 
bridgedl,5-diphenyi-3-pyTazolecarboxamide derivatives are disclosed as CBi 

10 antagonists/inverse agonists (WO0132663, WO0046209, WO9719063, EP658546, 
EP656354, US5624941, EP576357, US3940418)^ 

It is an object of this invention to provide selective, directly acting CBI receptor 
antagonists respectively inverse agonists. Such antagonists / inverse antagonists are useful 
in medical therapy, particularly in the treatment and/or prevention of diseases which are 
15 associated with the modulation of CBI receptors. 

Unless otiierwise indicated, the Mowing definitions are set forth to illustrate and 
define ihe meaning and scope of the various terms used to describe the invention herein. 

In this specification the term 'lower" is used to mean a group consisting of one to 
eight, preferably of one to six, and more preferably of one to four carbon atom(s). 

20 Tte term "halogen" refers to fl:uorine, chlorine, bromine and iodine, preferably to 

chlorine and fluorine. 

The term "alkyl", alone or in combination wiA otiier groups, refers to a branched 
or straight-chain monovalent saturated ahphatic hydrocarbon radical of one to twenty 
carbon atoms, preferably one to sixteen carbon atoms, more preferably one to ten carbon 
25 atoms. 

The term lower alkyi", alone or in combination with other groups, refisrs to a 
branched or strait-chain monovalent alkyl radical of one to eight carbon atoms, 
prrferably one to four carbon atoms. This term is furtiier exemplified by radicals such as 
methyl, e^yU n-propyl, isopropyi, n-but^, s-butjd, isobut^, t-butjd, n-pentjd, 3- 
30 methylbut]^, n-hexyl, 2-etiiyIbutyi and the like. 
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The term ^'alkoxy* refers to the group R'-O-, wherein R' is alkyl. The term "lower 
alkoxy^ refers to the group R'-O-, wherein R' is lower alkyl. Examples of lower alkoxy 
groups are e.g. methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxjr and hexyloxy, 
with methoxy being especially preferred. 

5 The term "di4ower alkylamino" refers to the group -N(R')R", wherein R' and R" 

are each independently a lower alkyi residue. 

The term "halogenated lower alkyl" refers to a lower alkyl group wherein at least 
one of the hydrogens of the lower alkyl group is replaced by halogen, such as fluorine and 
chlorine, preferably fluorine. Among the preferred halogenated lower alkyl groups are 
10 trifluoromethyi, difluoromethyi, fluoromeliiyl and chloromethyl, with trifluoromediyl 
being especially preferred. 

The term "halogenated lower alkox/* refers to a lower alkoxy group wherein at 
least one of the hydrogens of the lower alkoxy group is replaced by halogen, such as 
fluorine or chlorine, preferably by fluorine. Among the preferred halogenated lower 
15 alkoxy groups are fluorinated lower alkoxy groups such as trifluoromethoxy, 

difluoromethoxy and fluoromethoxy, with trifluoromethoxy being especially preferred 

The term "'pharmaceutically accq>table salts" embraces salts of the compounds of 
formula (I) with inorganic or organic adds such as hydrochloric acid, hydrobromic add, 
Ditric add, sulphuric add, phosphoric acid, dtric add, formic add, maldc add^ acetic 
add, fumaric add, succinic add, tartaric add, methanesulphonic add, salicylic add, p- 
toluenesulphonic add and the like, which are non toxic to living organisms. Preferred 
salts with adds are formates, maleates, dtrates, hydrochlorides, hydrobromides and 
methanesulfonic add salts, with hydrochlorides being espedally preferred. 

In one embodiment, the present invention relates to a compound of formula (I) for 
use as therapeutically active substance as deflned above, wherdn R^ is phenyl, or phenyl 
mono-, di- or tri-substituted, independendy, by halogen such as chloro, by lower alkoxy 
such as methoxy, ethoxy, and isopropoxy, by lower alkyl such as methyl, halogenated- 
lower alkoxy such as trifluoromethoxy, or by di-lower alkylamino such as dimethylamino 
and dietiiyiamino. In a preferable embodiment, R^ is phenyl mono- or di-substituted, 
independently, by halogen such as chloro, or lower alkoxy such as methoxy. Most 
preferable R^ are 4-chloro-phenyl, 4-chloro-3-medioxy-phenyl and 3,4-dimethoxy- 
phenyl. 
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In another embodiment, the present invention relates to a compound of formula 
(I) for use as therapeutically active substance as deiSned above, v^herein is phenyl, or 
phenyl mono-, di- or tri-substituted, independently, by halogen such as chloro and 
fluoro, by halogenated-lower alkyl such as trifluorometh^, by nitro or by cyano. In a 
5 preferable embodiment, is phenyl mono-substituted -with halogen. Most preferable R^ 
is ordio-chloro-phenyl or 2,4-dichlorophenyL 

In another embodiment, the present invention rdates to a compound of formula 
(I) for use as therapeutically active substance as defined above, wherein is hydrogen, 
lower alkjd, benzyl, lower alkoxy, halogen, cyano, nitro, amino, -NHSOz-R^* or 
10 -NHCO-R^^ In a preferable embodiment, R^ is iydrogen, nitro, amino, -NHSOr-R^* or 
-NHCO-R^^ . Most preferable R' is hydrogen. 

Substituent R^ can be present at positions 4, 5, 6 or 7 of the benzthiazole ring. 
Preferably, substituent R^ is at the 6-position of the benzthiazole ring. 

In another embodiment, the present invention relates to a compound of formula 
15 (I) for use as therapeutically active substance as defined above, wherein R^* is lower alkji 
such as methyl or n-butyl, di-lower alkylamino such as dimethyiamino, benzyl, phen^d or 
phen)d mono-, di- or tri-substituted, independently, by lower alkyl sudi as methyi 

In another embodiment, the present invention relates to a compound of formula 
(I) for use as therapeutically active substance as defined above, wherein R^^ is lower alkyl, 
20 di-lower alkylamino, benzyl, phenyl or phenyl mono-, di- or tri-substituted, 

independenfly, by lower alkyl such as methyl. In a preferable embodiment, R^^ is benzyl 
or phenyl mono-substituted by lower alkyl, such as methyL 

In another embodiment, the present invention relates to compounds of formula 

(la) 

25 ° (la) 

or pharmaceutically acceptable salts thereof, wherein 

R^ is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
lower alkoxy, lower alkyl, halogenated-lower alkoxy or di-lower alkjdamino; 
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is phenyi, or phen^d mono-, di- or tri-substituted, independently, by halogen, 
halogenated-lower alkyl, nitre or qrano; 

is hydrogen, lower alkyl, benzyl, lower alkoxy, cyano, nitro, amino, -NHSOa-R^^ 
or -NHCO-R^^ 

5 R^ is lower alkyl, di-lower alkjdamino, benzyl, phenyl or phenyl mono-, di- or tri- 

substituted, independently, by lower alkyl; 

R^^ is benzyl, phenyl or phenyl mono-, di- or tri-substituted, independently, by 
lower alkyl; 

provided that when R^ is hydrogen, R^ is selected from Ihe group consisting of 
10 2-halogen-phenyl, 4-lower alkoxy-phenyl, 3-lower alkyl-phen^, 4-halogen-2-lower 

alkyl-phenyl, 3-halogen-2-lower alkyl-phenyl, 4-halogen-3-lower alkjd-phenyl, 2- 
halogen-4-lower a]kyl-phen)d, 3-halogen-4-lower alkjd-phen^d, 2-lower alkoxy-4- 
lower alkyl-phenyl, 3-1owct aIkoxy-4-lower alk)d-phenyi, 4-lower alkoxy-2-lower 
alk^-phenyl, 4-lower alkoxy-3-lower alkyl-phenyi, 3-lower aIkoxy-2-lower alkyi- 
15 phenyl, 

phen^ substituted by halogenated-lower alkoxy or di-lower alkylamino, 
phenyl substituted by two or three groups independently selected from halogen, 
lower alkoxy, halogenated alkoxy and di-lower alkylamino, 
phenyl substituted by a lower alkyl group and one or two groups selected from 
20 halogenated alkoxy and di-lower alkylamino, and 

phenyl substituted by two lower alkyl groups and a group selected from halogen, 
lower alkoxy, halogenated alkoxy and di-lower alkylamino. 

In a preferred embodiment, the invention relates to compounds of formula (la) or 
pharmaceutically acceptable salts thereof, wherein 

25 R^ is phen^, or phenyl mono-, di- or tri-substituted, independently, by halogen, lower 
alkoxy, lower alkyi, halogenated-lower alkoxy or di-lower alkylamino; 

R^ is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
halogenated-lower alkyl, nitro or cyano; 



R^ is lower alkyl, benzyl, lower alkoxy, cyano, nitro, amino, -NHS02-R^* or 
30 -NHCO-R^^ • 
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R^* is lower alkyi, di-lower alkylamino, benzyl, phenyl or phenyl mono-, di- or tri- 
substituted, independently, by lower alkyl; and 

R^^ is benzyl, phenyl or phenyl mono-, di- or tri-substituted, independently, by lower 
alkyL 

5 The following compounds of formula (la) are examples thereofi 

2-cMoro-N-(4-ethoxy-phen^)-4-fluoro-N-(6-nitro-benzothiazol-2-^^^ 
2-cUorO"N-(4-eth(Hcy-phenyl)-N-(6-nitro-benzothiazol^ 
2,4-dichloro-N-(4-ethoxy-phenyl)-N-(6-mtro-ben2othiazol-2-yi)-beM 
2,4-dicUoro-N-(3,4-dimethoxy-phenyl)-N-(6-nitro-benzotyazol-2-^^ 

10 N-(6-amino-benzothiazol-2-yl)-2,4-dicmoro-N-(3,4-dimethoxy-phenyi) 

2,4-dicHoro-N-(3,4-dimedioxy-phenyi)-N-(6-methanesulfon)damino-benzotM 
yl)-benzamide, 

N-[6-(bul2ne-l-sulfonylamino)-ben2JOthia2ol-2-yi]-2,4-dic^^ 
phenyl)-ben2amide, 

15 N-[6-(dimethylamino-l-sulfonyiamino)-ben2»thiazol-2-yi]-2,4-dichloro-^^ 
dimethoxy-phenyi)-benzamide, 

N-(6-benzenesulfonylamino-benzotHazd-2-id)-2,4-dicUoro-N-(3,4^ 
phenyi)-benzamide, 

2,4-dicUoro-N-(3,4-dimethoxy-phenyl)-N-(6-phenyb3[iethanesd[fon^ 
20 benzotfaiazol-2-yl)-benzamide, 

2,4-dicWoro-N-(3,4HJimelhoxy-phenyl)-N-[6-(toluene^^^^ 
2-^] -benzamide, 

2,4-dicHoro-N-(3,4-dimethoxy-phenyl)-N-(6-phenylacetylamin^^^ 
benzamide, 

25 2-chloro-N-(3,4-dimethoxy-phenyl)-N-(6-mtro-benzo4iazol-2^^ 
N-(6-amino-ben2oliiiazol-2-yi)-2-<Woro-N-(3,4-Hl^ 
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2-cUoro-N-(3,4-dimethoxy-phenyl)-N-(6-methan« 
benzamide 

N-[6-(bul^e-l-sulfonylamino)-benzotHazol-2-)d]-2-ddoro-N-^^ 
phenyi)-benzainide 

5 N-[6-(dimeth)dainino~l-sidfonylamino)-ben2othiazol^^^ 
dimethox)r-plien^)-benzamide 

N-(6-benzenesdfon]da3iimo-benzothiazol-2-yl)-2 
benzamide 

2-chloro-N-(3,4-dimethoxy-phen34)-N-(6-phen)dmethanesidfon^ 
10 2-yI)-benzaimde 

2-cUoro-N-(3,4'Klimetiioxy-phenyl)-N-[6-(toluene-2-s^ 
yi] -benzamide, 

N-(6-(2-metiiylben2oylamino)-benzo1hiazol-2-yl) 
benzamide, 

1 5 or pharmaceutically acceptable salts thereof. 

In a fiirther preferred embodiment, the invention relates to compomids of formula 
(la) as defined above, wherein is hydrogen and is sdected from 3,5-didilorophenyi, 
3,4-dichlorophen^, 4-chloro-2-methyi-phenyl and 4-chloro-3-medioxyphenyi. 

In another preferred embodiment, the invention relates to compounds of fonnula 
20 (la) as defined above, wherein R^ is hydrogen and R^ is selected from 4-lower alkoxy- 
phenyl, 3,4-di-lower alkoxy-phenyi, 3,4,5-tri4ower alkoxy-phenyl and 3-lower aIkoxy-4- 
lower alkj^-phenyl. 

In another preferred embodiments the invention rdates to compounds of formula 
(la) as defined above, wherein R^ is hydrogen and R^ is phenyl substituted by 
25 halogenated-lower alkoxy or di-lower alkylamino. 

Preferred compounds of formula (la) vy:herein R^ is hydrogen are the following: 

N-benzofhiazol-2-yl-2-chloro-N"(3,5-dichloro-phen^)-benzamide, 

N-benzofhiazol-2-yl-2-cUor6-N-(3,4-dichloro-phen)d)-benzamide, 
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N-benzolWa2ol-2-^-2,4Hiichloro-N-(3,4r(Hd)loro-phenyl)-benzannde, 
N-benzotMazol-2-yi-2-chloro-N-(4-methoxy-phenyi)-benzamide, 
N-benzotMazol-2-yl-2,4-<Uchloro-N-(4-methox7-phra^)-benzaimde, 
N-ben20thiazol-2-7i-2,4-dichloro-N-(4-cMoro-2-me1h)d-phenyl)-benzaimde, 
5 N-benzotMazol-2-yl-2-fluoro-N-(4-methOT7-phenyi)-4-trifluoromethyl-ben^^ 
N-beim)thiazol-2-yi-N-(4-metiioxy-phenyl)-2,4-bis-trifluorometh^^^ 
N-benzothiazol-2-yl-2-(Moro-4-fluoro-N-(4-mdboxy-phenyl)-benzaim 
N-ben20tHa2ol-2-yi-2-(Moro-N-(4-methoxy-pben)d)-4-nitro-be^^ 
N-benzothiazol-2-)d-4-cyano-N-(4-methoxy-phenyi)-benzamide, 
10 N-ben20thia2d-2-yl-N-(4-ellioxy-plien^)-2-fluoro-4-trifluorome^ 
N-benzothia2ol-2-yi-2-cidoro-N-(4-ethoxy-phen^)-4-fluoro-ben^ 
N-benzotiiia2»l-2-yl-2-diloro-N-(4-ethoxy-phenyl)-4-nitro-be^^ 
N-benzothiazol-2-yl-4-cyano-N-(4-ethoxy-pheayi)-benzarnidfi, 
N-benzothiazol-2-)4-2-cUoro-N-(4-ethoxy-phenyi)-ben2aimde, 
15 N-benzothiazol-2-yl-2,4-di<Wor(>-N-(4-edioxy-phen^d)-ben2ainide, 

N-benzothiazol-2-^-N-(3,4-dimetlioxy-phen^)-2-fluoro-4rtimuorome^^ 
N-benzothia2ol-2-yi-N-(3,4-dimethoxy-phenyi)-2,4-bis-1iifluorom 
N-beiizothia2ol-2-yl-^2-cHoro-N-(3,4-dimelhaxy-phenyl)-4-fluoro^^ 
N-beim)tbiazol-2-^-2-(Woro-N-(3,4-dimetho}qr-pheayl)-4-mtro-ben^^ 
20 N-benzothia2ol-2-^-2-cMoro-N-(3,4-d3methoi3cy-phenyl)-benzaim 

t 

N-benzotMa2ol-2-yi-2,4-dicMor(>N-(3,4-dimeiboxy-phenyl)-ben2anu 

N-ben20lHazol-2-)d-2-diloro-N-(4-dimetfa^anuno-plienyJ)-^^ 

N-benzothiazol-2-yi-2-(MoTO-N-(4rdime1h^damino-pbenyl)-be^^ 
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N-benzothiazol-2-)d-2-chloro-N-(4-dietli^ainin 

N-b€nzotMazol-2-yl-2,4-dicUoro-N-(4-diethylaimno-phenyl)-ben^ 

N-benzothia2ol-2-^-2-cUoro-N-(3-methoxy'4-met^^^ 

N-ben2o1biazol-2-yl-2-cWoro-N-(34-<Uetboxy-phenyl)-b^^ 
5 N-beii2»thia2ol-2-yl-2<hloro-N-(3>4,5-trime& 

N-beii2othiazol-2-yi-2,4-dicUoro-N-(3,4-die1iioxy-phen^ 

N-benzothiazol-2-yl-2,4KlicUoro-N-(3,4,5-trimethoxy-phenyl^ 

N-ben2olliiazol-2-yI-2-chloro-4-fluoro-N-(3-methoxy^ 

N-benzothia2ol-2-yl-2-chloro-N-(3,4-diethoxy-phenyl)-4-fluoro-^ 
10 N-benzothiazol-2-yl-2-chloro-4-fluoro-N-(4-isop^^ 

N-ben2othiazol-2-yl-2-chloro-4-fluoro-N-(3,4,5-trime& 

N-ben2othiazol-2-yI-2-chloro-N-(4-trifluorometboxy-phenyl)-benza^ 

N-beii2othia2ol-2-yl-2>4-dicMoro-N-(4-trifluorometho^^ 

N-benzotliiazol-2-)d-2~chloro-4-fluoro-N-(4-1xifluorometho3^^ 
15 N-benzothiazol-2-)d-2-dJoro-N-(4-dhloTO-3-methoxy-p^ 

N-ben2othia2ol-2-yl-24-dichloro-N-(4-diloro-3-melhoxy -phenyl^ 

N-benzotbiazol-2-yl-2-cihloro-4-fluoro-N-(4-cUoro-3-mett 

and phannaceuticafly acceptable salts thereo£ 

Preferred compounds of general formula (I) are the compounds selected from the 
20 group consisting of. 

N"beii2otiriazol-2-yl-2-chloro-N-(4-chIoro-phenyl)-benzamide, 

N-benzothiazol-2-yl-2-cUoro-N-(3,5-didhloro-phenyi)-benzanMde, 

N-beiizothiazol--2-'yl-2-chloro-N-{3,4-dichloro-phenyl)-ben2amide, 
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N-benzotMazol-2-yl-2,4-dicMoro-N-(3>4-dicUoro-phenyl)-beM^ 

N-benzothiazol-2-yl-2-diloro-N-(4-metiiox7-phenyl)-benzam 

N-benzotliiazol-2-)d-2,4-<ficUoro-N-{4-metiioxy-phen)d^ 

N-benzothiazol-2-yl-2,4-dichloro-N-(4-cMoro-2-mediyl-phenyi)-benz 

5 N-beiizothia2ol-2-yl-2-fluoro-N-(4-methoxy-phenyl)-4-1ri^ 
benzamide, 

N-ben20thiazol-2-yi-N-(4-methoxy-phenyl)-2,4-bis-trifluorom 

N-ben20thia2X)l-2-)4-2-chloro-4-fluoro-N-(4-metboxy-^^ 

N-benzothiazol-2-yl-2-cliloro-N-(4-methoxy-phen^)-4-nit^^ 

10 N-ben20tluazol-2-yl-4Kyano-N-(4-meflioxy-phenyl)-benzaim 

N-brazoduazd-2-^-N-(4-etiioxy-phen)d)-2-fluoro-4-tiifluorome^^ 
N-benzotMazol-2-yl-2-cUoro-N-(4-ethoxy-phenyl)-4-fluoro-benz^ 
N-benzolMazol-2-yI-2-cMoro-N-(4-ethox7-phenyl)-4-mtr^ 
N-benzotiua2ol-2-yl-4-cyano-N-(4-etho3cy-pbenyl)-be^^ 

15 N-ben20thiazol-2-)d-2-cUoro-N-(4-etlioxy-phe^ 

N-ben20thiazol-2-yl-2,4-dichloro-N-(4-eliiox}r-phen^^ 

N-ben20thiazol-2-yl-N-(3,4-dimethoxy-phenyi)-2-fluoro-4-t^ 
benzamide, 

N-beiizothiazol-2-yl-N-(3,4-dimetlioxy-phenyi) 
20 benzamide> 

N-benzothiazol-2-yl-2-chloro-N-(3,4-dimelhoxy-phenyi)-4-fluoro-benz 
N-bcnzothiazol-2-)^-2-chloro-N-(3,4-dimet^ 
N-benzofWazol-2-yl-2-^oro-N-(3,4-dimetiioxy-pbeny^^ 
N-benzothiazol-2-yl-2,4-<licMoro-N-(3,4-dimethoxy-phenyl)-be^^ 
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N-benzoliua2ol-2-yi-2-chloro-N-(4-dimethylammo-ph^ 

N-benzothia2X)l-2-yl-2-cUoro-N-(4-dimethylamino-phenyl)-benzamid^ 

N-ben2otWa2ol-2-yl-2-cUoro-N-{4-dietliylainmo-phen)4)-4-nit^^ 

N-beiizothia2X)l-2-yl-2,4-dichlorO"N-(4-dietbyIa^ 

5 2-chloro-N-(4-ethox7-phenyl)'4-fluoro-N-(6-mtro-benzo11uazol-2^ 

2-cMoro-N-(4-ethoxy-phenyl)-N-(6-nitxo-benzotlua2ol-2-yl)-b^ 

24-dicMoro-N-(4-ethoxy-phenyl)-N-(6-nitxo-benzotIiiazol-2-yl) 

N-benzothiazol-2-yl-2-diloro-N-(3-methoxy"phenyl)-ben^ 

N-benzotUa2ol-2-yi-2,4-dicMoro-N-(3-methoxy-phenyl)-benzainid^^ 

10 N-benMthiazol-2-yl-2-chloro-N-(3-mellioxy-4-meth^ 

N-benzotiuazol-2-yl-2-cWoro-N-(3,4-diethoxy-phenyl)-benzai^ 

N-benzothia2U3l-2-yi-2-cUoro-N-(3,4,5-trimeth 

N-benzothiazol-2-^-2,4-dicMoro-N'-(3>4-diethoxy-p^ 

N-benzotMazol-2-)i-2,4-dicUoro-N-(3,4,5-ti±nethoxy-phenyi) 

15 N-beiizoliua2oI-2-yl-2«cMoro-4-fluoro-N-(3-mcthoxy-4-^ 
benzamide, 

N-benzothia2ol-2-yl-2-cHoro-N-(3,4-diethoxy-phenyl)-4-fluoro-be^^ 

N-ben2»thiazoI-2-yl-2-cUoro-4-fluoro-N-(4-isopropox^^ 

N-ben2othiazol-2-yi-2-chloro-4-fluoro-N-(3,4,5-1rimeA^ 

20 2,4-didhloro-N-(3,4-dimetiioxy-phenyl)-N-(6-m1to-be^ 
benzamide, 

N-(6-ammo-benzothiazol-2-yi)-24-dicUoro-N-(3,4-dim 
benzamide. 
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24-<HcWoro-N-(3,4-dimethaxy-phenyi)-N-(6-methanes^^ 
benzoiiuazol-2-yl)-benzatnide, 

N- [6-(butane-l-sulfonylainmo)--ben2otfaiazol-2-yl] -2,4-dicbIoro-N"(3,4- 
dimethoxy-phenyl)-beiizamide, 

5 N-[6-(dimeayiainino-l-sulfon]daininb)-ben^ 
dimellioxy-phenyl)-ben2ainide, 

N-(6-ben2enesulfonylaimno-benzolMazol-2-yi)-2,4-^ 
phenyl)-benzamide, 

2,4-dichloro-N-{3,4-dimethoxy-pbenyl)-N-(6-phenylmeth^ 
10 ben2otbiazol-2-yl)-benzainide, 

2,4HiicWoro-N-(3,4-dimethoxy-phenyi)-N-[6-(toluene-2-sulfony^ 
benzothiazol-2-7i]-benzamide, 

2,4-dichloro-N-(3,4-dimethoxy-phenyl)-N-(6-phenylac^ 
yi)-benzaiiude, 

15 2-chloro-N-(34Kiimethoxy-phenyl)-N-(6-nitro-benz^ 

N-(6-ainino-ben20tiiiazol-2-yl)-2-dmoro-N-(3,4-dimet^^ 

2-<Moro-N-(3,4-dimetiioxy-phenyl)-N-(6-methanesi^^ 
yl)-benzamide, 

N-[6-(butane-l-sulfonyiaimno)-benzotbiazol-2-yi]-2^ 
20 phenyl)-benzainide, 

N-[6-(dimeth^aiiuno-l-sulfoffjiaiim 
dimethoxy-phen^)-benzainide, 

N-(6'-benzenesulfonylainmo-beii20tiuazoI-2-^^^ 
phenyl)-benzamide, 

25 2--cWoro-N-(3,4-dimethoxy-phen^)-N-(6-phenTdm 
ben20tliia2ol-2-^)-benzaiiiide, 

2'cMoro-N-(3>4-dimedioxy-pbenyl)-N-[6-(toluene-2-siiK^ 
bei^thiazol-2-yl] -beDZamide> 
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N-(6-(2-methyIbenzoylammo)-bei]^rothi^^^ 
phen-5d)-benzaimde, 

N-benzolMa2ol-2-yl-2-cUoro-N-(4-trifluoromethoxy-phenyl)~benz 

N-benzotfiiazol-2-)d-2>4-dicUoro-N-(4-trifluorometh^ 

5 N-benzolMazol-2-yl-2-cUoro-4-fluoro-N-(4-tiifluorom 
baizamide, 

N-benzotWazol-2-yi-2-cUoro-N-(4-chloro-3-meliioxy-^^ 
N-beiizotliiazoI-2-yl-2,4-dichloro-N-(4-dio 

N-benzotWazol-2-yl-2-chloro-4-fluoro-N-(4-cMoro-3-methox^^ 
10 benzamide, 

and pharmaceutically acceptable salts thereof* 

Most preferred compounds of general formula (I) are those sdected from the 
group consisting of: 

N-benzotMazol-2-yi-2,4-dicUoro-N-(3,4-diddoro-phenyl)-bemainide, 

15 N-benzothiazol-2-^-2-cUoro-N-(3,4-dimet]ioxy-phen)d)-4rfluo 

N-benzothiazol-2-yi-2-cUoro-N-(3,4rdimedioxy-phenyl) 

N-benzothiazol-2-yi-2-cUoro-N-(3,4-dimethoxy-phenyl)-benzaniide, 

N-benzotluazol-2-)d-2,4-dicUoro-N-(3,4-dimethoxy-phm^^ 

2,4-dichloro-N-(4-ethoxy-phenyl)-N-(6-nitro-benzothiazol-2-yl)-b^ 

20 N-ben2X)tihiazol-2-yi-2-cWoro-N-(3-methoxy-phenyi)-benzami^^ 

N-benzotMazol-2-yl-24-dicMoro-N-(3-methox7-phenyl)-benzaniide, 

N-ben20thiazol-2-)d-2,4-didJoro-N-(3,4-diethoxy-phenyl)-ben2^ 

N-[6-(butane-l-sulfonylamino)-benzothia2ol-2-yi]-254-d^ 
dimethoxy-phenyl)-benzamide, 

25 N-benzothiazol-2-yi-2-diloro-N-(4-chloro-3-methoxy-phenyl)-benzan^ 
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N-benzothia2ol-2-yl-2,4-dicWoro-N-(4-cUoro-3-melh^ 
and pharmaceutically acceptable salts thereof. 

The compounds of formula (I) maybe prepared using the general methods 
described bdow 

5 The preparation of compoxands of formula (I) or formula (la) of the present 

invention (compounds of formulae IB, IC and ID, respectively, in Scheme 1 bdow) may 
be carried out in sequential or convergent synthetic routes. Syntheses of the compounds 
of the present invention are illustrated in the following Scheme 1. The skills required for 
carrying out the reaction and purification of die resulting products are known to those in 

10 the art The substituents and indices used in the following description of the processes 
have the significance given above unless indicated to the contrary. 

Scheme 1: 




R3 = -NHSOjf R«a or -NHCO-R3»» 



15 Compounds of formula IB (compounds of formula I wherdn is hydrogen, lower 

alkyl, benzyl, alkoxy, halogen, nitro or cyano) can be prepared according to Scheme 1 as 
follows: 

a) N-aryl-l,3-benzofluazole-2-amine derivatives IV axe either commercially av^able 
or can be prepared fi-om commercially available precursors by methods known in the art, 
20 preferably &x)m a suitable 1,3-benzothiazole II, which are either commercially available 
or synthetically accessible via general procedures described for example in EP 0 043 013 
(X = suitable leaving group which does not cause adverse side reaction during the 
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preparation procedure; commonly Cl or halogen, and the Eke), and an aniline HI 
(commercially avaflable) by mixing the starting materials with or without a solvent in the 
presence or absence of an add. There is no particular restriction on the nature of the 
solvent to be employed, provided that it has no adverse effect on the reaction or the 
reagents involved and that it can dissolve the reagents, at least to some extent Examples 
for suitable solvents include: ethanol, methanol, dioxane, and the like. There is no 
particular restriction on the nature of the add used in this stage, and any add conmionly 
used in this type of reaction may equally be employed here. Examples of such acids 
include: HQ, HOAc, and the like in a solvent or without a solvent present The reaction 
can take place over a wide range of temperatures, and the predse reaction temperature is 
not critical to the invention. We find it convenient to carry out the reaction with heating 
from ambient temperature to reflux. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of 
the reagents. However, a period of from 0.5 h to several days will usually suffice to yield 
the respective N-aryl-l>3-benzothiazole''2-amine derivatives IV, This described 
conversion can be effected by methods described in Uterature (see for example 
WO97/49704 or Sawhney, S. N.; Akora, S. K.; Singh, J. V,; Bansal, O, P.; Singh, S. P., 
Indian J. Chem. 1978, J5, 605-609). 

b) The conversion of the respective N-aryl-l,3-ben2o1hia2olfr-2-amine derivatives IV to 
access the corresponding 13-benzothia2ol-2-yl-N-ar3^-benzamide derivatives IB can be 
carried out from suitable starting materials according to methods known in the art For 
example, the conversion of the aniline-moiety of compounds of formula IV can be 
effected by reaction of IV with suitable add chlorides V in the presence or absence of a 
solvent and in the presence or the absence of a base to obtam the respective amides IB. 
There is no particular restriction on the nature of the solvent to be employed, provided 
that it has no adverse effect on the reaction or the res^ents involved and that it can 
dissolve the reagents, at least to some extent Examples for suitable solvents indude: 
dichloromethane, THF, dioxane, and the hke. There is no particular restriction on the 
nature of the base used in this stage, and any base commonly used in this type of reaction 
may equally be employed here. Examples of such bases include triethylamine, 
diisopropylethylamine, potassium tert-butoxide (KOtBu), and the like. The reaction can 
take place over a wide range of temperatures, and the predse reaction temperature is not 
critical to the invention. We find it convenient to carry out the reaction with heating 
firom ambient temperature to reflux. The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature, and the nature of 
the reagents. However, a period of from 0.5 h to several days will usually sufSce to yield 
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the desired l,3-benzothiazol-2-yl-N-aryl-benzamide derivatives lA. This type of 
conversion can be effected by methods described in literature (see, for example, 
Comprehensive Organic Transformations: A Guide to Functional Group Preparations, 
2nd Edition, Richard C. Larock. John Wiley & Sons, New York, NY. 1999). The resulting 
5 compounds of formula IB (compounds of formula I wherein is hydrogen, lower allcyl, 
benzyl, alkoxy, halogen, nitro or cyano) are compounds of the present invention and 
may be the desired product; alternatively they may be subjected to consecutive reactions. 

Compounds of formula IC (compounds of formula I wherein R^ is amino) can be 
prepared according to Scheme 1 as follows: 

10 c) Compounds of formula IB wherein R^ is nitro can be converted to their respective 
amine-derivatives IC by reduction methods which are widely described in literature and 
known to those skilled in the art For example, the reduction of the nitro-functionality of 
compounds of formula IB (R^ = nitro; preferably in position 6) can be effected by 
reaction of IB (R^ = nitro; pref^ably in position 6) with a reducing agent in the presence 

15 or absence of a solvent and in the presence or absence of an acid. There is no particular 
restriction on the nature of the reducing agent used in this st^e, and any reducing ^ent 
commonly used in this type of reaction may equally be employed here. Examples of such 
reducing agents include tinchloride, hydrogen, and the like. There is no particular 
restriction on die nature of the add used in this stage, and any add commonly used in 

20 this type of reaction may equally be employed here. Examples of such adds indude HCl, 
HOAc, and the like in a solvent or without a solvent present. There is no particular 
restriction on the nature of the sohrent to be employed, provided that it has no adverse 
effect on the reaction or the reagents involved and fliat it can dissolve the reagents, at 
least to some extent Examples for suitable solvents indude dimethyiformamide (DMF), 

25 tetrahydrofuran (THE), dioxane, and the like. The reaction can take place over a wide 
range of temperatures, and the predse reaction temperature is not critical to the 
invention. We find it convenient to carry out the reaction with heating firom ambient 
temperature to reflux. The time required for the reaction may also vary widdy, 
depending on many factors, notJibly the reaction temperature and the nature of the 

30 reagents. However, a period of from 0.5 h to several days will usually suffice to yidd the 
desired products ID. The resulting compounds of formula ID are compounds of the 
present invention and may be the desired product altemativdy they may be subjected to 
consecutive reactions. 
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Compounds of formula ID (compounds of fonnula I wherein is -NHS02-R^* or 
-NHCO-R^^) can be prepared according to Scheme 1 as foflows: 

Compounds of formula ID can be prepared from suitable starting materials according to 
methods known in the art The conversion of the amino-moiety in IC to access 
5 sulfonamides or amides ID (R^ -NHS02-R^* or -NHCO-R^^; preferably in position 6) 
can be effected by methods described in hterature. For example the conversion of the 
amine derivatives IC or their respective salts to access compounds of formula ID is 
effected by reaction of IC with suitable acid chlorides VI or sulfonyl chlorides VII 
(compounds known or compounds prepared by known methods) respectively in the 

10 presence or absence of a solvent and in the presence or the absence of a base. There is no 
particular restriction on the nature of the solvent to be employed, provided that it has no 
adverse effect on the reaction or the reagents involved and that it can dissolve the 
reagents, at least to some extent Examples for suitable solvents include dichloromethane 
(DCM), dioxane, tetrahydrofuran (THF), and the like. There is no particular restriction 

15 on the nature of the base used in this stage, and any base commonly used in this type of 
reaction may equally be -employed here. Examples of such bases include triethylamine, 
diisopropyiethylamine, and the like. The reaction can take place over a wide range of 
temperatures, and the precise reaction temperature is not critical to the invention. We 
find it convenient to cany out the reaction with heating from ambient temperature to 

20 reflux. The time required for the reaction may also vary widely, depending on many 
fectors, notably the reaction temperature and the nature of the res^ents. However, a 
period of from 0.5 h to several days will usually suffice to yield amide or sidfonamide 
derivatives ID (R^ = -NHS02-R^* or -NHCO-^R^^ preferably in position 6). For reaction 
conditions described in literature effecting such reactions see for example 

25 Comprehensive Organic Transformations: A Guide to Fimctional Group Preparations, 
2nd Edition, Richard Q Larock. John Wiley & Sons, New York, NY. 1999. 

It will be appreciated, that the compounds of general formula (I) in this invention 
may be derivatised at fonctional groups to provide derivatives which are capable of 
conversion back to the parent compoimd in vivo. 

30 As described above, the compounds of formula (I) or pharmaceutically acceptable 

salts thereof can be used as therapeutically active substances, especially as therapeutically 
active substances for the treatment and/or prophylaxis of diseases which axe associated 
with the modulation of the CBl receptors. In one embodiment, the invention therefore 
relates to compoimds as defined above for use as therapeutic active substances. 
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particularly as therapeutic active substances for the treatment and/or prophylaxis of 
diseases which are associated with the modulation of CBl receptors. 

The invention also relates to pharmaceutical compositions comprising a 
compound of formula (I): 




5 ° (I) 

wherein 

is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
lower alkoxy, lower aDcyl, halogenated-lowcr alkoxy or di-lower alkjdamino; 

is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
10 halogenated-lower alkyl, nitro or cyano; 

R^ is hydrogen, lower alkyl, benzyl, lower alkoxy, halogen, cyano, nitro, amino, 
-NHSOi-R^ or--NHCX)-R^^ 

R^ is lower alkyl, di-lower alkjdamino, benzyl, phenyl or phenyl mono-, di- or tri- 
substituted, independentfy, by lower alkyi; 

15 R^^ is benzyl, phenyl or phenyl mono-, di- or tri-substituted, independently, by 

lower alkyl; 

or a pharmaceutically acceptable salt thereof, and a pharmaceutically accq)table 
carrier and/or adjuvant 

In another embodiment, the invention relates to a method for the treatment and/or 
20 prophylaxis of diseases which are associated with the modulation of GBl receptors, which 
method comprises administering a compound of formula (I): 




0) 



\^erein 
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is phen^d, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
lower alkoxy, lower alkjd, halogenated-lower alkoxy or di-lower alkylamino; 

R^ is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
halogenated-lower alkyl, nitro or cyano; 

5 R^ is hydrogen, lower alkyl, benzyi, lower alkoxy, halogen, qrano, nitro, amino, 

-NHSOa-R^or -NHCO-R^^ 

R^* is lower aUcyi, di-lower alkylamino, benzyl, phenyl or phenyl mono-, di- or tri- 
substitated, independently, by lower alkyl; 

R^^ is benzyl, phen^ or phenyl mono-, di- or tri-substitated, independently, by 
10 lower alkyl; 

or a pharmaceutically acceptable salt thereof, to a human being or animal. 

The invention further relates to the use of compounds as defined above for the 
treatment and/or prophylaxis of diseases which are associated with the modulation of 
CBl receptors. 

15 In addition, the invention relates to the use of compounds of formula (I), 

,1 



° (I) 



wherein 



R^ is phenyl, or phenyl mono-, di- or tri-substituted, indq)endently, by halogen, 
lower alkoxy, lower alkyl, halogenated-lower alkoxy or di-lower alkylamino; 

20 R^ is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 

halogenated4ower alkyl, nitro or cyano; 

R^ is hydrogen, lower alkyl, benzyl, lower alkoxy, halogen, cyano, nitro, amino, 
-NHSOa-R^^or -NHCO-R^^ 

R^ is lower alkjd, di-lower alkylamino, benzyl, phenyl or phenyl mono-, di- or tri- 
25 substituted, independently, by lower alkjd; 
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R''' is benzjd, phen)d or phenyl mono-, di- or tri-substituted, independently, by 
lower alkyl; 

or of a phannaceutically acceptable salt thereof, for the preparation of 
medicaments for die treatment and/or prophylaxis of diseases which are associated with 
5 the modulation of CBl receptors. Such medicaments comprise a compound as defined 
above. 

In this context, the expression 'diseases associated with modulation of CB 1 
receptors* means diseases which can be treated and/or prevented by modulation of CBl 
receptors. Such diseases encompass, but are not limited to, psychic disorders, espedally 

10 anxiety and anxiety disorders, psychoas, schizophrenia, depression, substance abuse 
disorders including abuse of psychotropes, for example for the abuse and/or dependence 
of substances, indudij^ alcohol dependency and nicotine dependency, neuropathies, 
migraine, stress, epilepsy, dyskinesias, Parkinson's disease, amnesia, memory and 
cognitive disorders, senile dementia, Alzheimer's disease, eating disorders, obesity, 

15 diabetes type H or non insulin dependent diabetes (NIDD), gastrointestinal diseases, 
vomiting, diarrhea, urinary disorders, cardiovascular disorders, infertility disorders, 
inflammations, infections, cancer, demydinisation related disorders, neuroinflammation, 
in particular in atherosclerosis, or the Guillain-Barr^ syndrome, viral encephalitis, 
cerebral vascular incidents and cranial trauma. 

20 In a preferable aspect, the oqjression 'diseases associated with modulation of CBl 

receptors' relates to eating disorders, obesity, diabetes type n or non insulin dependent 
diabetes (NIDD), neuroinflammation, diarrhea, abuse and/or dependence of a 
substances, including alcohol dependency and nicotine dq>endency. In a more preferable 
aspect, the said term rdated to eating disorders, obesity, diabetes type H or non insulin 

25 dependent diabetes (NIDD), abuse and/or dependence of a substances, including alcohol 
dependency and nicotine dependency, with obesity being especially preferred. 

It is a further preferred object to provide a method of treatment or prevention of 
Type n diabetes (non-insulin dependent diabetes meUitus (NIDDM)) in a human which 
comprises administration of a therapeutically effective amount of a compound according 
30 to formula (I) in combination or association with a therapeutically effective amount of a 
lipase inhibitor, particularly, wherein the lipase inhibitor is orlistat. Also an object of the 
invention is the method as described above for the simultaneouis, sqmrate or sequential 
administration of a compound according to formula (I) and a lipase inhibitor, 
particularly tetrahydrolipstatin. 
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It is a further preferred object to provide a method for the treatment or prevention 
of obesity and obesity related disorders which comprises administration of a 
tiberapeutically effective amount of a compound according to formula (I) in combination 
or association wth a therapeutically eflfective amount of other drugs for the treatment of 
5 obesity or eating disorders so tiiat together they give effective relief. Suitable other drugs 
include but are not limited to anorectic agents, lipase inhibitors and selective serotonin 
reuptake inhibitors (SSKI). Combinations or associations of the above agents maybe 
encompassing separate, sequential or simultaneous administration. 

Preferable lipase inhibitor is tetrahydrolipstatin. 

10 Suitable anorectic agents of use in combination with a compound of the present 

mvention include, but are not limited to, aminorex, amphechloral, amphetamine, 
benzphetamine, chlorphentermine, dobenzorex, cloforex, clominorex, dortermine, 
cyclexedrine, dexfenfluramiae, dextroamphetamine, dietiiylpropion, diphemethoxidine, 
N-ethylamphetamine, fenbutrazate, fenfluramine, fenisorex, fenproporex, fludorex, 

15 fluminorex, furfuryimetiiylamphetamine, levamfetamine, levophacetoperane, mazindol, 
mefenorex, metamfepramone, methamphetamine, norpseudoephedrine, pentorex, 
phendimetrazine, phenmetrazine, phentermine, phenylpropanolamine, pidlorex and 
sibutramine, and pharmaceutically acceptable salts thereot 

Most preferable anorectic agents are sibutramine and phentermine. 

20 Suitable sdective serotonm reuptake inhibitors of use in combination with a 

compound of the present mvention indude: fluoxetine, fluvoxamine, paroxetine and 
sertraline, and pharmaceutically acceptable salts thereof 

The following tests were carried out in order to determine the activity of the 
compounds of formula (I). 

25 The affinity of the compounds of the invention for cannabinoid CB 1 receptors was 

determined using membrane preparations of human embryonic kidney (HEK) cells in 
whidi the human cannabis CBl receptor is transiently transfected usmg the Semliki 
Forest Virus system in conjunction with [3Hl-CP-55,940 as radioligand. After incubation 
of a freshly prepared cdl membrane preparation with the [3H]-ligand, with or without. 

30 addition of compounds of the mvention, separation of bound and free ligand was 

performed by filtration over glassfiber filters. Radioactivity on the filter was measured by 
liquid scintillation counting. 
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The affinity of the compounds of the invention for cannabinoid CB2 receptors was 
determined using membrane preparations of human embryonic kidney (HEK) cells in 
which die human cannabis CB2 receptor is transiently transfected using the Semliki 
Forest virus system in conjunction with [3H]-CP-55,940 as radioligand. After incubation 
5 of a freshly prepared cell membrane preparation with the [3H]-ligand, with or without 
addition of compounds of tiie invention, separation of bound of bound and free Ugand 
was performed by jSltration over glassfiber filters. Radioactivity on the filter was 
measured by liquid scintillation counting. 

The cannabinoid CBl antagonistic activity of compounds of the invention was 
10 determined by functional studies using CHO cefls in which human cannabinoid CBl 
receptors are stably expressed (see M. Rinaldi-Carmona eL al., J. Pharmacol. Exp. Ther. 
278 (1996) 871). The stable expression of tbe human cannabinoid receptor in cell systems 
was first described in Nature 1990, 346, 561-564 (CBl) and Natmre 1993, 365, 61-65 
(CB2) respecdvdy. Aden^yl cydase was stimulated using forskolin and measured by 
15 quantifjwg the amount of accumulated cyclic AMP. Concomitant activation of CBl 
receptors by CBl receptor agonists (e.g. CP-55,940 or (R)-WIN-55212-2) can attenuate 
the for&kolin-induced accumulation of cAMP in a concentration dependent manner. 
This CBl receptor mediated response can be antagonised by CBl receptor antagonists 
such as the compoimds of the invention. 

20 The compounds of formula (I) show an excellent affinity for the CBl receptor, 

determined with the experimental conditions described in Devane eL al., Mol.. 
PharmacoL 34 (1988) 605-613. The compounds of the present invention or the 
pharmaceutically acceptable salts or solvates are antagonists and selective for the CBl 
receptor witii affinities below IC50 = 5 ^iM, preferably below IC50 = 2 ^iM. They exhibit at 

25 least a 10 fold selectivity against tiie CB2 receptor. 



Compound of Example 


ICsoluM] 


8 


0.73 


9 


1.96 


12 


2.48 


28 


1.38 


45 


0.83 


52 


1.59 


57 


1,42 
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The compounds of fonnula (I) and/or their pharmaceutically acceptable salts can 
be used, as medicaments, e.g. in the form of pharmaceutical preparations for enteral, 
parenteral or topical administration. They can be administered, for example, perorally, 
e.g. in the form of tablets, coated tablets, drag^es, hard and soft gelatine capsules, 
5 solutions, emulsions or suspensions, rectally, e.g. in the form of suppositories, 

parenterally, e.g. in the form of injection solutions or infusion solutions, or topically, e.g. 
in the form of ointments, creams or oils. Oral administration is preferred. 

The production of the pharmaceutical preparations can be effected in a manner 
which will be femiliar to any person skilled in the art by bringing the described 
10 compounds of formula (I) and/or their pharmaceutically acceptable salts, optionally in 
combination with other therapeutically valuable substances, into a galenical 
administration form together with suitable, non-toxic, inert, therapeutically compatible 
solid or Uquid carrier materials and, if desired, usual pharmaceutical adjuvants. 

Suitable carrier materials are not only inorganic carrier materials, but also organic 
15 carrier materials. Thus, for example, lactose, com starch or derivatives thereof, talc, 
stearic add or its salts can be used as carrier materials for tablets, coated tablets, drag£e$ 
and hard gelatine capsules. Suitable carrier materials for soft gdiatine capsules are, for 
example, v^etable oils, waxes, &ts and semi-solid and liquid polyols (depending on the 
nature of the active ingredient no carriers might, however, be required in the case of soft 
20 gelatine capsules). Suitable carrier materials for the production of solutions and syrups 
are, for example, water, polyols, sucrose, invert sugar and the like. Suitable carrier 
materials for injection solutions are, for example, water, alcohols, polyols, glycerol and 
vegetable oils. Suitable carrier materials for suppositories are, for example, natural or 
hardened oils, waxes, fats and semi-liquid or Hquid polyols. Suitable carrier materials for 
25 topical preparations are glycerides, semi-synthetic and synthetic glycerides, hydrogenated 
oils, liquid waxes, Uquid paraffins, liquid fiitty alcohols, sterols, polyethylene glycols and 
cellulose derivatives. 

Usual stabilizers, preservatives, wetting and emulsifying agents, consistency- 
unproving agents, flavour-improving agents, salts for varying the osmotic pressure, 
30 buffer substances, solubilizers, colorants and masking agents and antioxidants come into 
consideration as pharmaceutical adjuvants. 



The dosage of the compounds of formula (I) can vary within wide limits depending 
on the disease to be controlled, the age and the individual condition of the patient and 
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the mode of administration, and win, of course, be fitted to the individual requirements 
in each particular case. For aduk patients a daily dosage of about 1 to 1000 mg, especially 
about 1 to 100 mg, comes into consideration. Depending on severity of the disease and 
the precise pharmacokinetic profile the compound could be administered with one or 
5 several daily dos^e units, e.g. in 1 to 3 dosage units. 

The pharmaceutical preparations convenientiy contain about 1-500 mg, preferably 
1-100 mg, of a compoimd of formula (I). 

The following examples serve to illustrate Ac present invention in more detail 
They are, however, not intended to limit its scope in any manner. 
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MS = mass spectrometry; ISP = ion spray (positive ion), corresponds to ESI 
(dectrospray, positive ion); mp = melting point, aq = aqueous, THF = tetrahydroftiran, 
DMSO = dimetibiyisulfoxide, DMF = dimefhylfonnamide, DCM - dichlorometiaane, 
5 KOtBu = potassium tert-butoxide, NMR = nudear magnetic resonance spectroscopy. 

Example 1 (Starting Materials) 

a) Benzothia2ol-2-yl-(4-diloro-phenyi)-amine ^ 

A mixture of 1.7 g (10 imnol) 2-chloro-l,3-benzothiazole and 2.6 g ( 10 mmol) 4- 
10 chloroaniline in 20 ml acetic add was heated to 1 10 °C for 3 h. The reaction mixtures was 
diluted with 200 ml water and the resulting mixture was extracted witii 3 x 150 ml ethyl 
acetate. The combined organic phases were washed with 2 x 100 ml water, dried with 
MgS04> filtered and evaporated to dryness. The residue was recrystaflysed from a mixture 
of hexane/ethyl acetate to yidd 1.4 g (54 %) of the title compound. 

15 1-H-NMR (300 MHz, CDOs) 5 = 10.6 (s, br, IH, NH), 7.82 (m, 3H, (Ax-H-3/H-5) / H- 
7), 7.62 (d, J = 7.8 Hz, IH, H-4), 7.42 (d, J = 6.8 Hz, 2H, Ar-H-2/H-6). 7.35 (t, J = 8.1 
Hz, IH, H-6), 7.18 (t, J = 7.5 Hz, IH, H-5). MS (m/e): 261.2 (MHT, 100%). 

b) Benzolhiazol-2-yl-(3,5--dichloro-phen^)-amine 

The tide compound was synthesised from 2-Chloro-benzothiazole (commerdally 
20 available) and 3,5-Dichloroaniline (conunerdaHy available) according to the procedure 
described for E3cample 1 a) above. 

1-H-NMR (300 MHz, CDQa) 5 = 7.68 (d, J = 7.9 Hz, IH, H-7), 7.63 (d, J = 8.1 Hz, IH, 
H-4), 7.37 (m, 3H, H-5, (Ar-H-2/H-6)/H^6), 7.22 (t, J = 7.9 Hz, IH, H-5), 7.18 (d, J = 
1.7 Hz, IH, Ar-H-4):MS (m/e): 295.2 (MET, 100%). 

25 c) Benzothiazol-2-yl-(3,4-dichloro-phenyl)-amine 

The title compound was synthesised from 2-Chloro-benzotibiazoIe (commercially 
available) and 3,4-Diddoroaniline (commercially available) according to tiie procedure 
described for Example 1 a) above. 
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1-H-NMR (300 MHz, DMSO-d6) 5 = 10.81(s, br, IH, NH), 8.24 (d. J = 2.3 Hz, IH, Ar- 
H-2), 7.86 (d, J = 7.8 Hz, IH, H-7), 7.63 (m, 3H, (Ar-H.5/H-6)/H-4), 7.36 (t, J = 7.8 Hz, 
IH, H-6), 7.21 (t, J = 7.7 Hz, IH, H-5). MS (m/e): 295.2 (MH", 100%). 

d) Benzothdazol-2-yl-(4-methoxy-pheaiyi)-aiiune 

5 The title compound was synthesised firom 2-ailaro-benzotibiazole (commercially 
available) and 4-Methoxyaniline (commerdany avaflable) according to the procedure 
described for Example 1 a) above. 

1-H-NMR (300 MHz, DMSO-d6) 5 = 11.75(s, br, IH, NH), 7.76 (d. J = 7.7 Hz, IH, H- 
7), 7.68 (d, J = 8.9 Hz, 2H, (Ar-H-2/Ar-H-6)), 7.55 (d, J = 7.9 Hz, IH, H-4), 7.29 (t, J = 
10 7.7 H2, IH, H-6), 7.09 (t. J = 7.9 Hz, IH, H-5). 6.96 (d, J = 8.9 Hi, 2H, (Ar-H-3/Ar-H- 
5)), 3.75 (8, 3H, OCH3). MS (m/e): 257.1 (Mrf-, 100%). 

e) Benzothiazol-2-yi-(4-chloro-2-meth)i-phenyl)-ainine 

The title compound was syntheased from 2-Chloro-benzothiazole (commercially 
available) and 4-Chloro-2-methTdaniline (commerdally available) according to the 
15 procedure described for Example 1 a) above. 

l-H-NMR (300 MHz, DMSO-d6) 6 = 9.68(s, br, IH, NH), 8.01 (d. J = 8.5 Hz, IH, H-7), 
7.76 (d, J = 7.2 Hz, IH, Ar-H-5), 7.50 (d, J = 7.8 Hz, IH, H-4), 7.31 (m, 3H, (Ar-H- 
2/Ar-H-6)/H-5). 7.15 (t. J = 8.5 Hz, IH, H-6), 229 (s, 3H, CH3). MS (m/e): 275.2 (MH", 
100%). 

20 f) Benzothiazol-2-^-(4-ethory-phfinyi)-amine 

The title compound was synthesised from 2-Chloro-benzothiazole (commercially 
available) and 4-Ethoxyaniline (commercially available) according to the procedure 
described for Example 1 a) above. 

1-H-NMR (300 MHz, DMSO-d6) 5 = 1026 (s, br, IH. NH), 7.76 (d, J = 75 Hz, IH, H- 
25 7), 7.68 (d, J = 6.9 Hz, 2H, (Ar-H-2/Ar-H-6)). 7.55 (d, J = 7.9 Hz, IH, H-4), 7.29 (t, J = 
7.5 Hz, IH, H-6), 7.09 (t, J = 7.9 Hz, IH, H-5), 6.96 (d, J = 6.9 Hz, 2H, (Ar-H-3/Ar-H- 
5)), 4.01 (q, J = 7.0 Hz, 2H, OCH2), 1.32 (t, J = 7.0 Hz, 3H, CH3). MS (m/e): 271.1 (MH*, 
100%). 
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g) Benzot33ia2ol-2-yl"(3,4-dimethox7-phenyi)-ainine 
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The title compound was synthesised from 2-Chloro-benzotliia2oIe (commercially 
available) and 3,4-Dimethox7aiiiline (commerdafly available) according to the procedure 
described for Example 1 a) above. 

5 1-H-NMR (300 MHz, DMSO"d6) 6 = 10.26(s, br, IH, NH), 7.77 (d, J = 7 J Hz, IH, H- 
7), 7.53 (d, J = 7.6 Hz> IH, H-4), 7,40 (s, IH, Ax-H-2), 7.30 (m, 2H, (Ar-H-6)/H-5), 7.15 
(t, J = 7.1 Hz, IH, H-6), 6.97 (d, J = 8.7 Hz, IH, Ar-H-5), 3.78 (s, 3H, OCH3), 3.74 (s, 
3H, OCH3). MS (m/e): 287.0 (MH^, 100%). 

h) N-Benzothia2ol-2-^-N*J^-dimethyl-benzene-I,4-diainine 

10 The title compound was synthesised from 2-Chloro-benzothiazole (commercially 

available) and N,N-Dimethyl-p-phenylenediamine (commerdaUy available) according to 
the procedure described for Example 1 a) above. 

1-H-NMR (300 MHz, DMSO-d6) 5 = 10.08 (s, bi, IH, NH), 7.71 (d, J = 7.1 Hz, IH, H- 
7), 7.50 (m, 3H, (Ar-H-.2/Ar-H-6)/H4), 7.27 (t, J = 7.1 Hz, IH, H-6), 7.10 (t, J = 7.8 Hz, 
15 IH, H-5), 6.78 (d, J = 9.0 Hz, 2H, (Ar-H-3/Ar-H-5)), 2.86 (s, 6H, N(CH3)2). MS (m/e): 
270.2 (MH**, 100%). 

i) N'Benzothiazol-2-yi-N',N'-diethyl-benzene-l,4-diamine 

The title compound was synthesised from 2-Chloro-benzothiazole (commerdally 
available) and NJ^I-Diethyl-p-phen^enediamine (commerdaDy available) according to 
20 the procedure described for Example 1 a) above. MS (m/e): 298.2 (MH**, 100%). 

j) Benzothiazol-2-yi-(3-methoxy-phenyi)-amine 

The title compound is eitiier commerdally available or can be synthesised from 2- 
Chloro-benzothiazole (commerdally available) and 3-methoxyaniline (commerdaDy 
available) according to the procedure described for Example 1 a) above. MS (m/e): 257,0 
25 (MH^, 100%). 

k) Benzothiazol-2-yl-(4-chloro-3-methoxy-phenyl)-amine 

The title compound was synthesised from 2-chloro-ben2othiazole (commerdally 
available) and 4-chloro-3-methoxyaniline (commerdally available) according to the 
procedure described for Example 1 a) above. MS (m/z): 291.3 (MH*", 100%). 
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l)BeiizotMazol-2-yi-(4-trifluorome1ioxjr-phen)d)-amine 

The tide compound was synthesised from 2-chloro-ben2othiazole (commerdaDy 
available) and 4-txifluoromethcx5ranilme (commercially available) according to the 
procedure desaibed for Example A. MS (m/z): 310.0 (MH*. 100%). 

5 m) (4-Ethoxy-phenyl)-(6-iutro-benzolhiazol-2-]d)-amine 

The tide compound was synthesised from 2-Chloro-6-mtro-benzothiazole (commercially 
avaflable) and 4-ethoxyaniline (commercially available) according to the procedure 
described for Example 1 a) above. 

1-H-NMR (300 MHz, DMSO-d6) 8 = 10.8 (s, br, IH, NH), 8.80 .(d, J = 2.4 Hz, IH, H-7) 
10 8.16 (dd, Jl = 8.9 Hz, J2 = 2.4 Hz, IH, H-5), 7.65 (m. 3H, (Ar-H-2/Ar-H-6)/H4) 6.97 (d, 
J = 6.8 Hz, 2H, (Ar-H-3/Ar-H-5)), 4.02 (q, J = 6.9 Hz, 2H, OCH2). 128 (t, J = 6.9 Hz, 
3H, CH3). MS (m/e): 316.2 (MH*, 100%). 

n) (3,4-Dimellioxy-phenyl)-(6-nitro-benzothiazol-2-yI)-amine 

The title compound was synthesised from 2-ailoro-6^nitro-benzothiazole (commercially 
15 available) and 3,4-dimethoxyaniIine (commercially available) according to the procedure 
described for Example 1 a) above. MS (m/e): 332.2 (MH^, 100%). 

Eacample2 

N-Benzothiazol-2-)i-2-chloro-N-(4-diloro-phen)i)-benzamide 




CI 



20 A mixture of 39.1 mg (0.15 mmol) Ben20thiazol-2-yl-(4-chloro-phenyi)-amine in 0.5 ml 
THF, 45.2 mg (0.18 mmol) 2-chlorobenzo^ chloride in 0.18 ml THF and 0.17 ml of a 1 
M solution of KOtBu in THF was heat«i to 50 "C for 16 h. After addition of 0.5 ml 
formic add the mixtures are subjected to preparative HPLC separation on reversed phase 
duting wid\ an acetonitrile / water gradient Evaporation of the product fractions yiddal. 

25 40.1 mg (67%) of the title compound. MS (m/e): 399.3 (MH^, 100%). 



r 
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According to the procedure described for Example 2 N-Ben2oftiiazol-2-)d-N-aryl- 
benzamide derivatives have been synthesised from Benzothiazol-2-7l-aryl-amine 
derivatives and add chlorides. The results are shown in table 1 below and comprise 
Example 3 to Example 34. 



5 Table 1 



Example 
No. 


Stmcture 


Compound Name 


Starting Materials 


MW 
(MH*, 
100%) 


3 




N-6enzoliuazol-2-;^-2-chIoro- 

N-{34-dichloro-phenyI)- 

benzamide 


Benzothiazol-2-7l-(3,5- 
dichloro-phenyl)-amine and 
2-C3iloro-benzo]^ chloride 
(commercial^ available) 


433a 


4 




N-5CTZDthiazol-2-^-2-chloro-* 

N-(3,4-dichloro^hen^)- 

benzasiide 


BeiizothiazoI-2-^-(3,4- 
dichloro-phenyl)-amine and 
2-Ghloro-benzoyi diloxide 
(commerdaDy available} 


433.0 


5 




N-BeQzothiazol-2-yl-2>4- 

dichlcn>-N-(3,4-dichlorD- 

plierryl)-'beDzaniide 


Ben2othia2ol-2-yi-(3,4- 
dicihloro-phen7l)-aimne and 
2»4-DichloTO-benzoyl chloride 
(commerdaUy available} 


469.0 


6 




N-Beiizothiazol-2-yl-2-chloro- 

N-(4-inetho37^pheii7l)- 

benzamide 


Benzothia2ol-2-^-(4- 
methoxy-phenyl)-aniine and 
2-Chloro-ben2oyl chloride 
(commerdafly avaflable) 


395.3 


7 




N-Benzothiazol-2-yi-2,4> 
dichloro-N-(4-xxiethoxf- 
phen]4}-beiizanizde 


Bcn2othia2ol-2-yl-{4- 
metlioxy-phen^)-anune and 
2,4-Dichloro-ben2oyl chloride 
(commerdany available) 


429.4 



wo 2005/000301 



PCT/EP2004/006354 



Example 
No. 


Structure 


Compound Name 


Staitmg Materials 


MW 
(MH^ 
100%) 


8 




N-Benzothia2ol-2-7l-2,4- 
dichloro-N-{4-chloro-2- 
ineth7l-phenyi)-berizamide 


Beiizothiazol-2-]d"(4-chloro- 
2-methyl-phenyl)-aiimie and 
2,4-Dichloro-benzo)d chloride 
(commerdaQy available) 


447.1 


9 




N-Ben20thia2ol-2-]i-2-fluoro- 

N-(4-methoxy-phenyl)-4" 

tdfluoromethyi-benzamide 


Ben2otfaiazol-2-^-(4- 
methoxy-phen^)-ainine and 
2-Eluoro-4-trifluoromethyl- 
benzoyi chloride 
(commercially available) 


4472 


10 




N-Benzothia2ol-2-yi-N-(4- 

mcthoxy-phen^)-2,4-bis- 

trifluoromethyL-^beDzamide 


Benzothia2ol-2-^-(4- 
methoxy-phcnyi)-amine and 
2»4-Bis-trifhioromethyl- 
beozoyl chloride 
(commerdaUy available) 


497.1 


11 




N-Beii2otlnazDl-2-yi-2-cfaloro- 

4-fluoro-N-(4-methox7- 

pheix]^)*benzamide 


Ben2otinazol-2-yl-{4- 
methoxy-phen3/5)-amine and 
2-Cfa]oro-4-fiuoro-benzo7i 
chloride (commercuiny 
available) 


413.1 


12 




N-Benzothiazol-2-yl-2-chloro- 

N-(4-methox7-phenyl)-4- 

nitio-benzamide 


Benzothiazol-2-]d-(4- 
methoxy-phen)d)-aniine and 
2-Chloro-4-nitro-benzoyl 
chloride (cosnmerdally 
available) 


440:Z 


13 




N-Benzothiazol-2-yl-4-c7ano- 

N-(4-methoxf-phenyl)- 

benzamide 


Benzotbia2ol-2-)i-(4- 
methoxy-phen)d)-amine and 
4-cyano-beiizo^ chloride 
(commercially available) 


386.2 
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Example 
No, 


i Structure 


Compound Name 


Starting Materials 


MW 
(MlT, 
100%) 


14 




N-Ben2otluaOTl-2-yl-N-(4- 
ethoxjr-phen7l)-2-fluoro-4- 
trifiuoromethyl-benzamide 


Benzothiazol-2-yl-(4-ethoxy- 
phcn)i)-ainine and 2-Huoro- 
4-trifluorometh^-benzoyl 
chloride (commerdany 
available) 


461.2 


15 




N-Benzothiazol-2-yl-2-cbloro- 

N-(4-ethoxy-phen^)-4- 

fluoro-benzaniide 


Benzothiazol-2-yi-(4-ethoxy- 
pheayl)-a3nine and and 2- 
Ch2oro-4-fluorQ-benzo)i 
chloiide {commerdally 
available) 


427.3 


16 




N-Ben2otbia2oI-2-)d-2-chloro- 

N-{4-ethoxy-phenyl)-4-iutTO- 

benzaniide 


Benzotbiazol-2-)d- (4-ethoxy- 
phenyl)-aimne and 2-Chloro- 
4-mtxo-benzoyi chloride 
(commercially available) 


454.3 


17 




N'Ben2othiazol-2-^-4-cyano- 

N-(4-et3ioxy-phenyl)- 

bemamide 


Benzotl2iazol-2-yl-(4-ethoxy- 
plienyl)-amine and 4-cyano- 
benzoyi chloride 
1 .commercially available) 


400.3 


18 




N-Benzothiazol-2-]d-2-chloro- 

N-(4-ethaxy-phenyl)- 

benzamide 


BenzothiazoI-2-yl-(4-etiioxy'- 
pheir}/j)-amine and 2-ChloTO* 
benzoyi diloride 
[commercially available) 


409 


19 




ISr-Benzothiazol-2-yl-2,4- 
didiloro-N-(4-ethoxy- ] 
3henyl)-beDzanude ] 

( 


Ben2othiazol-2-}d- C4:-ethoxy- 
phen^)-ainine and 2,4- 
Dichloro-benzo)* chloride 
'commerdally available) 


443.1 
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Example 
No. 



Structure 



Compound Name 



Starting Materials 



MW 
100%) 



20 




N-Ben20thiazol-2-^-N-(3>4- 
diinetho3cy-phenyl)-2-fluoro- 
4-trifiuorometh^-benzanude 



Benzothiazol-2-y!-(3,4- 
dimethoxy-phenyl)-ainine and 

Fluoro-4-trifluorometh^- 
benzoyl chloride 
[commerdally available) 



477.2 



21 




N-Ben2othiazol-2-yl-N-(3,4- 

dimethoxy-phen3d)-2,4-bis- 

trifhioromethyl-benzamide 



BenzothiazoI-2-yi-(3,4- 
dimethox7-phenyi)-amine and 

,,4-Bis-trifluoromethyl- 
benzo^d chloride 

[commercially available) 



527.2 



22 



23 




N-Ben20tfaiazol-2-^-2-cWoro- 

N-(3,4-dimethaxy-phenyl)-4- 

fluoro-benzamide 



Benzothiazol-2-yl-(3,4- 
dimethoxy-phenyi)-amine and 
2-Chloro-4-fiuoro-benzoyi 
d)loiide (commercially 
available) 



4432 




N-Benzothiazol-2-^-2-chloro- 
N-(3.4-dimethoxy-pbeQ7i)-4- 
nitro-benzamide 



Benzothiazol-2-yi-(3,4- 
dimethoxy-phen]^)-amine and 
2-Oiloro-4-nitro-benzoyi 
chloride (conunerdally 
available) 



469.9 



24 



25 




N-Benzotiiiazol-2-yi-2-chloro 

N-(3,4-dimethQxy-phen]^)- 

ben2sainide 



Benzothiazol-2-^-(3,4- 
diznethoxy-pbenyl)-amine and 
2-Chloro-benzo]4 chloride 
(conunerdaDf available) 



425.3 




N-Benzothiazol-2-^-2,4- 

dichloro-N-(3,4-dimethoxy- 

pbenyi)-benzamide 



Benzothiazol-2-yl-(3,4- 
dimethoxy-phen)i)-amine and 
2,4-DichIoro-benzoyi chloride 
(commercially available) 



461.2 
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Example 
No. 


Structure 


Compound Name 


Starting Materials 


MW 
(Mir, 
100%) 


26 


%^ 




N-Benzothiazol-'2-^-2-chloro- 
N-(4-dimethylamino-phenyi) - 
4-£[uoro-benzamide 


N-Bcn20thiazol-2-^-N'jr- 
dimedrjd-benzene-l ,4-diaimne 
and 2-Chloro-4-fluoro- 
benzoyl chloride 

^cuiiiiricrciaiiy civaiiavic) 


426.3 


27 




N-Benzothiazol-2-;^-2-chloio- 
N-(4-dunetiiylaii±io-phenyi)- 
benzamide 


N-Ben2othia2ol-2-}^-N*,N'- 
dimethyl-benzene-I,4-diamine 
and 2-GiIoro-benzo^ chloride 
(commercially available) 


408 


28 






N-Benzothiazol-2-yi-2-chloro- 
N-(4-diethylamino-phenyi)-4- 
nitro 'benzamide 


N-BenzothiazoI-2-yi-N*J^*- 
dietlrjd-benzene-l ,4-diamine 
and 2-Chioro-4-nitro-benzoyl 
chloride (commerdally 
available) 


481.3 


29 






N-Benzotiuazol-2-)d-2>4- 

didiloro-N-(4-dietii^ammo- 

phenyi)-benzamide 


N-Benzothiazol-2-yl-N'JSr- 
diethyl-benzene- 1 ,4-diamine 
and 2,4-Dichloro-benzoyi 
chloride (commercially 
available) 


470.1 


30 




0 


2-Chloro-N-(4-ethox3r- 

phenyl)-4-fluoro-N-(6-nitro- 

benzothiazol'2-yl)-benzainide 


(4-Ethoxy-phenyl)-(6-iiitro- 
benzothiazol-2-yl)-ainine and 
2-Chloro-4-£luoro-benzoyl 
chloride (commerdally 
available) 


472.1 


31 




2-ailoro-N-(4-ethoxy- 

phenyi)-N-(6-nitro- 

benzothiazol-2-yi)-benzaniide 


(4-Ethoxy-pbenyl)-(6-nitro- 
benzothia2ol-2»^)-amine and 
2»Chloro-benzoyl dxlotide 
(commerdally available) 


454.3 
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Example 
No- 


Structure 


Compound Name 


Starting Materials 


MW 

(Mir, 

100%) 


32 




2,4-Dichloro-N-(4-etiiox)r- 

phenyi)-N-(6-nitro- 

benzothiazol-2-yi)-benzamide 


(4-Etho3y-phen)d)-(6-mtro- 
benzothia2ol-2-yi)-anune and 
2,4-Didiloro-beiizo^ diloride 
(commetdaUy available) 


488.2 


33 




N-Benzothiazol-2-yl-2-chloro- 

N-(3-methoxy-phenyl)- 

benzamide 


Ben20thia20l-2-yl-(3- 
methoxy-phenyi)-aniiiie and 
2-Chloro-ben207l chloride 
(commerdally available) 


395.2 


34 




N-Ben2othiazol-2-]d-2,4- 
dichlon>-N-(3-mediO}Ey- 
plien]^)-benzamide 


Ben20thiazol-2-yl-(3- 
methoxy-phcn^)-aimne and 
2,4-Did]loro-ben2oyi chloride 
(commercial^ available) 


429.3 



PriMr> ple35 

N-Benzothiazol-2-yi-2s±loro-N-(3-metiioxy-4-methyl-phenyl)-be^^ 




5 A mixture of 0.339 g (2 mmol) 2-CMorobenztliiazole (commerciany available) and 0.275 
g (2 mmol) 3-methoxy-4-methyiaiuIine (commercially available) in 4 ml acetic add was 
heated to 115 'C for 4 h. After cooling to room temperature the mixture was subjected to 
preparative HPLC separation on reversed phase duting with an acetonitrile/water 
gradient The product ficactions of Benzothiazol-2-7i-(3-methoxy-4-methyI-phenyi)- 

10 amine were evaporated to dryness and reacted according to the procedure described for 
Example 2 wiA 2-chlorobenzoyl chloride to yidd the tide compoimd. MS (m/e): 409.3 
(MlT, 100%). 



wo 2005/000301 PCT/EP2004/006354 

-37- 

According to the procedure described for Example 35 further N-Beiizothiazol-2-^-N- 
(aryl)-benzainide derivatives have been synthesised by reaction of 2-chlorobenzthiazoie 
with the respective aniline (commercially available) and subsequently with the respective 
acid chloride. The results are shown in table 2 bdow and comprise Example 36 to 
5 Example 43, 

Table 2 



Example 
No. 


Structure 


Con^>ouiid Name 


Starting Materials 


MW' 
(MH^ 
100%) 


36 




N-Ben2othiazol-2-yi-2-chloro- 

N-(3,4-diethoxy-pheirj^)- 

benzamide 


Benzothiazoi-2-)4-{3,4- 
diethox7-phen^)-aniine and 
2-ChIoro-ben20]d chloride 
(commerdaUy available) 


453,4 


37 




N-Benzothiazol"2-yl-2-chloro- 

N-(3,4,5-trime11ioxy-phenyl)- 

b^azamide 


Benzotfaia2ol-2-yi-(3,4,5- 
trimetlioxy-phen)d)-aniine 
and 2-Qiloro-benzoyi chloride 
(commercially available) 


455.4 


38 




N-'Benzotfaiazol-2«^-2,4- 

dichloro-N-(3,4-diethoxjr- 

phenyl)'bex]zanude 


Benzothiazol-2-yl-(3,4- 
diethoxy-phenyl)"amine and 
2>4-Dichloro-benzoyi cMoride 
(commercially available) 


487.2 


39 




N-Benzothiazol-2-^-2,4- 

dicbloro-N-(3,4,5-triinethoxy- 

phenyi}-beEizanude 


Benzothiazol-2-yl-(3,4,5- 
tzimethoxy-phenyi)-amine 
and 2,4-DicihIoro-beDZ07i 
chloride (commercially 
available) 


489.2 


40 




N-Beiizotbiazol-2-yl-2-chloro- 

4rfluoiO'N-(3-metihoixy-4- 

methyl-pheD7l}-benza2mde 


Benzothia2ol-2-)d-(3- 
methoxy-4-methyl-phen]d)- 
amine and 2T(25loro-4-fluoro- 
benzo]4diloride 
(commercially available) 


427.3 
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Example 
No. 


Structure 


Compound Name 


Starting Materials 


MW 

(Mir. 

100%) 


41 




N-Benzothiazol-2'yl-2-chloro- 

N-(3,4-diethosy-ph€nyl)-4- 

fluoro-benzamide 


B€n2othiazol-2-)d- (3,4- 
diethoay-phenyl)-amine and 
2-Chloro-4-fLuoro-benzoyl 
chloride (commercially 
available) 


471^ 


42 




N-Benzothiazol-2-^-2-chloro- 

4-fluoro-N-(4-isopTDpox)r- 

phenyi)-beiizamide 


Benzothiazol-2-yK4- 
isopropoxy-phen)i) -amine 
and 2-Cliloro-4-fluoro- 
benzoyl chloride 
(commercially available) 


441.3 


43 




N - i$e!n2i0TiuazQi-Z"yi" A-cnioTO" 
4-fluon>-N-(3,4,5-trimethoxy- 
phen]4)-beiizanude 


trimethoxy-phen]d) -amine 
and 2-Chloro-4-fluoro- 
benzoyl chloride 
(commercially available) 


473.1 



Example 44 

2,4-Dichloro-N-(3,4-dBmetiioxy-phenyl)-N-(6-mtr^^ 




5 The title compound was synthesised from (3,4-Dimethoxy-pIienyl)-(6-mtro- 

benzothiazol-2-yl)-amine and 2,4-dichlorobenzoyi chloride (conmierdally available) 
according to the procedure described for Example 2. MS (m/e): 504.1 (MHT*", 100%). 
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Example 45 

N-(6-Ajnino-benzotfaiazol-2-yi)-2,4-dicWoro-N-(3,^^ 




A mixture of 2 g (3.97 mmol) 2,4-DicMoro-N-(3,4-dimethoxy-plienyi)-N-(6-mtxo- 
5 ben2x>thiazol-2-yl)-ben2aimde in 25 ml DMF and 4 ml IN HCl was treated with 2.24 g 

tin(II) chloride dihydrate and heated to 80 ''C for 4 h. After cooling to room temperature 

50 ml saturated NaHCX)3 was added and the mixture was extracted with ethyl acetate. 

The oi^anic phase is treated with decalit and filtered. The organic phase of the filtrate was 

washed with saturated NaCl, dried with MgS04, filtered and evaporated to dryness. The 
10 residue was purified on reversed phase preparative HPLC eluting with an 

acetonitrile/water gradient to obtain 536 mg (29%) of the title compound as yellowish 

amorphous sohd. MS (m/e): 474.0 (MH% 100%). 



Example 46 



15 



2,4-DicMoro-N-(3,4--dimethoxy-phenyl)-N-(6-methanesulfonylaniino- 
benzothiazol-2-yi)-benzamide 




A mixture of 33.2 mg (0.07 nmiol) N"(6-Amino-benzothiazol-2-yl)-2,4-dichloro-N-(3,4- 
dimethoxy-phenyl)-benzamide in 0.7 ml DCM, 18.2 mg (0.18 mmol) NEts and 10.3 mg 



wo 2005/000301 



-40- 



PCT7EP2004/006354 



(0.091 mmol) methanesulfon^ chloride in 0.2 ml DCM was reacted for 16 h at room 
temperature. After evaporation of all volatiles the residue was taken up in 
DMF/acetonitrile and subjected to preparative HPLC separation on reversed phase 
duting with an acetonitrile/water gradient to yield 9.6 mg (25%) of the title compound. 
5 MS (m/e): 552.1 (MH% 100%). 

According to the procedure described for the synthesis of Example 46 2,4-Dichloro-N- 
(3,4-dimethoxy-phenyl)-6-aniido-beiizothia2ol-2-"yi)-ben2amide or 2>4-Dichloro-N- 
(3,4-dimet;hoxy-phenyl)-6-sulfonaniido-benzotHa2ol-2-yl)-be^^ derivatives have 
been synthesised from N-(6-Amino-benzotihiazol-2-yl)-2,4-dichloro-N-(3,4-dimethoxy- 
10 phenyl)-benzamide and sulfonyicWorides or add chlorides (commercially available). The 
results are shown in table 3 bdow and comprise Example 47 to Example 52. 



Tables 



Example 
No. 


Structure 


Compound Name 


Starting Materials 


MW 
100%) 


47 


7 


N-[6-(Butaiie-l- 

sulfon]4amino)-benzothiazol- 

2-)d]-2,4-dich!oro-N-{3,4- 

dimethoxy-phenyi)- 

benzamide 


N-(6-Animo-ben20thia2ol-2« 
)d)-2,4-dichIon)-N-{3.4- 
dimethoexy-pbesyl)- 
benzamide and butyi sulfon^ 
chloride 


5942 


48 




N- [6-(Dimethyiamino- 1 - 

sulfonyIamino)-benzothiazo]- 

2-)d]-2,4-dichloro-N-(3,4- 

dimediozf-plienyi}- 

bezuamide 


N-(6-Amino-benzothiazoI-2- 
yi)-2,4-dichloro-N-(3,4- 
dimethoxy-phenyi)- 
bezizamide and 
dimetj^ilainino sulfon^ 
chloride 


581.2 


49 




N-{6-Benzeiiesuifonylamino- 
benzotihiazol-2-yi)-2,4- 
dichloro-N-(3,4-dimethoxy- 
pbeii7i)-bexizamide 


N-(6-Aniino-benzothiazol-2- 
]i)-2,4-dichloro-N-(3,4- 
dimethoxy-phenyl)- 
benzamide and 
Benzenesulfonyi chioiide 


614.1 



wo 2005/000301 



-41- 



PCT/EP2004/006354 



Example 
No. 


Structure 


Compound Name 


Starting Materials 


MW 
(MH^ 
100%) 


50 


P-CH, 


2,4-Dichloro-N-.(3,4r 


N-(6-Amino-benzotMazol-2- 


628.1 






dunetihox)r-phenyi)-N-(6- 


yl)-i4^chloro-N-{3>4- 








phenybnethanesnlfonylainino- 
benzotfaiazol-'2-^}-benzamide 


dimethoxy-phen^)- 
benzamide and Phenyl- 










methanesulfonyl chloride 




51 




2,4-3>ichloro-N-(3,4- 


N-(6- Amino -benzothiazol"2- 


628.1 






dimethoxy-phen)i)-N- [6- 


yl)-2,4-dichloro-N-(3.4- 








(toluene-2-sulfonylamino)- 


dimethoxy-phenyi)- 








beiizothiazoI-2'-^] -benzaniidc 


benzamide and 2-Meth^- 










benzenesulfonyi cblonde 




52 




2.4-DichIoTO-N-(3,4- 


N- (6-Amino-benzothia2oI-2- 


592.2 






dimethQxy-phen^)-N-{6- 


yl)-2,4-dichloro-N-(3.4" 








phenyiacetylamino- 


dimethoxy-phen^)- 








benzothiazol-2-yi)-benzaimde 


benzamide and Phenyl-acet}d 
chloride 
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Fyample 53 

2-CUoro-N-(3,4-dime1iioxy-phenyl)-N-(6-nitro-benzo1hiazol-2-yl)-ben2amide 



5 




The title compound vras synthesised from (3,4-Dimethoxy-phenyl)-(6-nitro- 
benzothia2ol-2-^)-amine and 2-chlorobenzoyl chloride (commercially available) 
rding to the procedure described for Example 2. MS (m/e): 469.7 (MH* , 100%). 



accord 



Rygm ple 54 

N-(6-Amino-benzothiazol-2-yl)-2-chloro-N-(3,4-dimethoxy-phenyl)-benzamide 




/° 

10 The tide compound was synthesised from 2-Chloro-N-(3,4-dimethoxy-phenyi)-N-(6- 
nitro-ben2otfaiazol-2-id)-hen2amide according to the procedure described for Example 
45. MS (m/e): 440.1 (MlT, 100%). 

According to the procedure descriljed for the synthesis of Example 46 2-Cailoro-N-(3,4- 
dimethoxy-phenyl)-6-amido-benzothiazol-2-yl)-ben2amide or 2-Chloro-N-(3,4- 
15 dimethoxy-phenyl)-6-sulfonamido-benzothiazol-2-yl)-ben2aniide derivatives have been 
synthesised from N-(6-Amino-ben2olihiazol-2-yi)-2-chloro-N-(3,4-dimethoxy-phenyi)- 
benzamide and sulfonylchlorides or add chlorides (commerdaaiy avaflable). The results 
are shown in table 4 bdow and comprise Example 55 to Example 61. 
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Example 
No. 


Structure 


Compound Name 


Starting Materials 


MW 
100%) 


55 




2-Chloro-N-(3,4-dimethoxy- 
phenyl)-N-(6- 
methanesulfonylaraino- 
bexizothiazol-2-yl)-ben2aiiiide 


N-(6-Amino-benzothiazol-2" 
yl)"2-chloro-N-(3,4- 
dimethoxy-phenTi)- 
benzamide and methane 
sulfon]^ chloride 


5182 


56 




N-[6-(Butane-l- 

sulfoi]yla]nmo)-benzothiazol- 

2-yl]-2-chloro-N-(3,4- 

dimetiioxy-phenji)- 

benzajnide 


N-(6>Anuno-benzothiazol-2- 
yl)-2^chloro.N-(3.4- 
dimethoxy-phenyl)- 
benzamide and butane 
sulfonyl chloride 


5602 


57 




N-[6-{Diinethylaimno-l- 

sulfony]ainmo)-benzothiazol- 

2-)d]-2<bloio-N-(3,4- 

diinethoxy-phenyl}- 

benzasoide 


N-(6-Aniino-benzothiazol-2- 
)d)-2-chloro-N-(3,4- 
dimethoxy-phenyi)- 
benzamide and 
dimetyhlamino sulfon^d 
chloride 


547.2 


58 




N-CS-Benzenesolfonylamino- 
beizothiazol-2''7l)'2-diloro- 
N-(3,4-dimetho3[y-phenyl)- 
benzanude 


N-(6-Aniino-benzotfaiazol-2- 
)i)-2.chloro-N-(3,4- 
dimethoxy-phen]^)- 
benzamide and 
Benzenesdfonyl chloride 


5802 
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Example 


Structure 


Compound Name 


otarCLng macenais 


MW 


No. 








ViYLrl , 










100%) 


59 




2-Chloro-N-(3,4-dimethox5r- 


N-(6-Amino*-benzothiazol-2- 


594.2 








vlV2-chloro-N-r3 4- 








phenylmethanesulfonylamino- 


dimetboxjr-phenjd)- 








benzothiazol-2-yl)-benzamide 


benzamide and Phenyl- 










methanesulfonyl chloride 




60 




2-Chloro-N-(3,4-dimethoxy- 


N-{6-Ammo-benzothiazol-2- 


594.2 






phen^)-N-[6-(toluene-2- 


ld)-2-chloro-N-(3.4- 








sulfonyiamiBo)-benzotfaiazol- 


dimethoxy-phen^)- 








2-yl]-benzamide 


benzamide and 2-Methyi- 






0="ga'0 




benzenesulfon^ chloride 




61 




N-(6-(2- 


N- (6-Amino-benzothia2ol-2- 


55S2 






metliyibenzoylamino)- 


^)-2-chloro-N-{3,4- 








ben2othia2ol-2-}d)-2-chloio- 


dknetboxy-phenyi)- 








N-(3,4-<3imctiiQxy-phen]^)- 


benzamide and 2-Meth^- 








benzamide 


heozoji chloride 
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Example 62 

N-Ben2othia2X)l-2-yi-2-chloro-N"(4-trifluoromethoxy-^ 

0 

CF3O 

To 0.2 g (0.6 mmol) beiizothiazol-2-yl-(4-trifluoromethox7-phenyl)«amm dissolved in 
5 tetrahydrofuran (5 inL)> potassiiun-f-butylate (6.1 1 g, 1.0 minol) and 2- 

chlorobenzoyichloride (0.13 g, 0.7 mmol) were added. The mixture was stirred for 3h at 
room temperature. Water (10 mL) was added and the mixture was extracted with 
ethylacetate (2x20 mL). Organic phases were pooled, dried with MgS04 and yielded after 
evaporation and chromatography (silica gd; n-hexane/ethyiacetate) the tide compound 
10 (0.26 s; 89%). MS (m/z): 449.4 (MBT^, 100%). 

According to the procedure described for the synthesis of Example 61 benzothia2ol-2-^- 
benzamide derivatives have been synthesised from benzothiazol-2-yi-phen)damine 
derivatives and acid chlorides. The results are shown in table 5 below and comprise 
Example 63 to Example 67, 

15 Tables 



Example 
No. 


Stnictore 


Compound Name 


Starting Materials 


MW 
{MH", 
100%) 


63 


CFaO 


N-Beiizothiazol-2-yi"2,4- 
dichloro-N-(4- 
trifluoiomethoxy-phenyl}- 
benzamide 


ben20thiazol'-2-yi-(4- 
trifluoromethox]r-phen)d.)- 
amine and 2,4- 
dichlocobenzoylchloiide 
(commercially available) 


483.5 


64 


CF,0 


N-Benzothiazol-2-yl"2-chloro- 
4-fluoro-N-(4- 
trifiuoromethoxy-phenyl)- 
benzamide 


benzothiazol-2-yi-(4- 
trifluoromethoxy-phenyl)- 
amine and 2-chIoro-4-fIu6ro- 
benzoyichloride {commercially 
available) 


467.5 



wo 2005/000301 



PCT/EP2004/006354 



-46- 



Example 
No. 


StructuFe 


Compound Name 


Starting Materials 


MW 
(MKT. 
100%) 


65 


cry 


N-B€ii2othiazol-2-yi-2-chloro- 

N-(4-chloro-3-methox7- 

phenyi)-benzaimde 


benzothia2oI-2-yi-{4-chloro-3- 
methoxy-phenyi)-aniine and 
2-chloTobenzoylchloride 
(commercially available) 


429.4 


66 




N-Ben20thiazol-2-)d-2,4- 
dichIoro-N-(4-chloro-3- 
methoxy -phen7i)-benzamide 


benzothiazol-2-yl-(4-chloro-3- 
metho3:y-phenyl)-andiie and 
2,4'dichlorobeD2D^chloiide 
(commeidafly available) 


463.7 


67 


pi 


N-Benzothiazol-2-yi-2-chloro- 

4-fluoro-N-(4-chloro-3- 

methosy-phenyl)-benza2i]ide 


benzothiazol-2-yi-(4- 
tri£luorometho:xy-phenyJ)- 
annne and 2-chloio-4-fluoio- 
benzoylcbloride (conunerdally 
available) 


447.4 
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Galenical Eicaxnples 

Example A 

Film coated tablets containing the following ingredients can be manufactured in a 
conventional manner. 



Ingredients 


Per tablet 




Kernel: 






(impound of formula (I) 


10 0 mo- 




Microorystalline cellulose 


23.5 mg 


43.5 mg 


Lactose hydrous 


60,0 mg 


70.0 mg 


Povidone K30 


12.5 mg 


15.0 mg 


Sodium starch glycolate 


12.5 mg 


17.0 mg 


Magnesium stearate 


1.5 mg 


4.5 mg 


(KemdWdght) 


120.0 mg 


350,0 mg 


Film Coat: 






Hydroxypropyl methyl cellulose 


3.5 mg 


7.0 mg 


Polyethylene glycol 6000 


0,8 mg 


1.6 mg 


Talc 


1.3 mg 


2.6 mg 


Iron oxide (yellow) 


0.8 mg 


1.6 mg 


Titan dioxide 


0.8 mg 


1.6 mg 



The active ingredient is sieved and miced with microcrystalline cellulose and the 
mijcture is granulated with a solution of polyvinylpyrrolidone in water. The granulate is 
mixed with sodium starch glycolate and magnesium stearate and compressed to yield 
kernels of 120 or 350 mg respectively. The kernels are lacquered with an aq. solution / 
10 suspension of tie above mentioned film coat 
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Example B 

Capsules containing the following ingredients can be manufactured in a 
conventional mannen 



In gredients Per capsule 

Compound of formula (I) 25.0 mg 

Lactose 150.0 mg 

Maize starch 20.0 mg 

Talc 5.0 mg 



5 The components are sieved and mixed and filled into capsules of size 2. 



10 



Example C 

Injection solutions can have the following composition: 

Compound of formula (I) 3.0 mg 

Polyethylene glycol 400 150.0 mg 

Acetic add q-s. ad pH 5.0 

Water for injection solutions ad 1.0 ml 

The active ingredient is dissolved in a mixture of Polyethylene glycol 400 and water 
for injection (part). The pH is adjusted to 5.0 by addition of acetic add. The volume is 
adjusted to LO ml by addition of the residual amount of water. The solution is filtered, 
filled into vials using an eqppropriate overage and sterilized 



15 
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1. Compounds of formula (I) 




wherem 

5 is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 

lower alkoxy, lower aliyl, halogenated-lower alkoxy or di-lower alkjdamino; 

is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
halogenated-lower alkji, nitre or cyano; 

R^ is hydrogen, lower alkyl, benzyl, lower alkoxy, halogen, cyanoy nitro, amino, 
10 -NHS02-R^' or -NHCO-R^^ 

R^ is lower alkyl, di-lower alkylaniino, benzyl, phenyl or phenyl mono-, di- or tri- 
substituted, independently, by lower alkyl; 

R^^ is benzyl, phenyl or phenyl mono-, di- or tri-substituted, independently, by 
lower alkyl; 

15 or a pharmaceutically acceptable salt thereof, 
for use as therapeutically active substance. 

2. Compounds for use as therapeutically active substance according to claim 1, 
wherein R is phenyl mono- or di-substituted, independently, by halogen or lower 
alkoxy. 

20 3. Compounds for use as tberapeutically active substance according to daim 1, 

wherein R^ is 4-chloro-phenyl, 4-chloro-3-methoxy-phenyl or 3,4-dimethoxy-phenyL 

4. Compounds for use as therapeutically active substance according to any of 
claims 1 to 3, wherein R^ is phenyl mono-substituted with halogen. 

5, Compounds for use as therapeutically active substance according to any of 
25 daims 1 to 3, wherein R^ is 2-diloro-phenyl or 2,4-didilorophen)d. 
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6. Compounds for use as therapeutically active substance according to any of 
claims 1 to 5, wherein is hydrogen, nitro, amino, -NHSOa-R^* or -NHCO-R^^ 

7. Compounds for use as therapeutically active substance according to any of 
claims 1 to 5, wherem R^ is hydrogen. 

5 8. Compounds for use as therapenticaDy active substance according to any of 

claims 1 to 7, wherein substituent R^ is at the 6-position of the benzthiazole ring. 

9. Compounds for use as therapeutically active substance according to any of 
daims 1 to 8, wherein R^ is methyl, n-butyl, dimethylamino, benzjd, phenyl or phenyl 
mono-, di- or tri-substituted methyL 

10 10. Compounds for use as therapeutically active substance according to any of 

daims 1 to 9, wherein R^^ is benzyl or phenyl mono-substituted by lower alkyi. 

11. Compounds of formula (la) 




or pharmaceutically acceptable salts thereof, wherein 

15 B} is phea)4, or phenyl mono-, di- or tri-substituted, independently, by halogen, 

lower alkoxy, lower alk]^, halogenated-lower alkoxy or di-lower alkjdamino; 

R^ is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
halogenated-lower alfcyl, nitro or cyano; 

R^ is hydrogen, lower alkyl, benzyl> lower alkoxy, cyano, nitro, amino, -NHS02-R^* 
20 or -NHCO-R^^ 

R^* is lower alkyl, di-lower alk)damino, benzyl, phenyl or phenyl mono-, di- or tri- 
substituted, independently, by lower alkyl; 

R^^ is benzyl, phenyl or phenyl mono-, di- or tri-substituted, independentiy, by 
lower alkyi; 

25 provided fliat when R^ is hydrogen, R^ is sdected from the group consisting of 

2-halogen-phenjd, 4-lower alkoxy-phenyl, 3-lower alkyl-phenjd, 4-halogen-2-lower 
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alkyl-phenyl, 3-haIogen-2-Iower alkyl-phenyl, 4-halogen^3-Iower alkyi-phenyl, 2- 
halogen-4-Iower alkyi-phenyl, 3-halogen-4-lower alkyl-phenyl, 2-lower alkoxy-4- 
lower alkyl-phenyl, 3-lower alkoxy-4-lower alkyl-phenyl, 4-lower alkoxy-2-lower 
alkyi-phenyl, 4-lower alkoxy-3-.lower alkyl-phenyi, 3 Jower alkoxy-2-lower allqd- 
5 phenyl, 

phenyl substituted by halogenated-lower alkoxy or di-lower alkylamino, 
phenyl substituted by two or three groups independently sdected from halogen, 
lower alkoxy, halogenated alkoxy and di-lower alkyiamino, 
phenyl substituted by a lower alkyi group and one or two groups sdected from 
10 halogenated alkoxy and di-lower alkjdamino, and 

phenyl substituted by two lower alkyl groups and a group selected from halogen, 
lower alkoxy, halogenated alkoxy and di-lower alkylamino! 

12. Compounds of formula (la) according to daim 11 or pharmaceutically 
acceptable salts thereof, wherein 

15 is phenyl, or phen^d mono-, di- or tri-substituted, independently, by hdogen, lower 

alkoxy, lower alkyl, hdogenated-Iower alkoxy or di-lower alkylamino; 

is phenyl, or phenyl mono-, di- or tri-substituted, independently, by hdogen, 
hdogenated-Iower alkyl, nitro or cyano; 

is lower alkyi, benzyl, lower alkoxy, cyano, nitro, amino, -NHS02-R^* or 
20 -NHCO-R^^ 

R^^ is lower alkyl, di-lower alkylamino, ben2yl, phenyl or phenyl mono-, di- or tri- 
substitxited, independently, by lower alkyl; and 

31) 

R is benzjd, phenyi or phenyl mono-, di- or tri-substituted, independent^, by lower 

25 13. Compounds of formula (la) according to daim 12, sdected from the group 

consisting of 

2-cMoro-N-(4-eIhoxy-phenyl)-4-fluoro-N-(6-mtro-benzolhia2ol-2-yl)-ben2amide^ 
2-cWoro-N-(4-elhoxy-phenyl)-N-(6-nitro-ben20lhiazol-2-yl)-ben2amide, 
2,4-dicfaloro-N-(4-elhoS7-phenyl)-N-(6-nitro-benzo1hiazol-2-)d)-benzamidei 
30 2,4-dicHoro-N-(3,4-dimethoxy-phen7l)-N-(6-nitro-benzothiazol-2-^)-benzamide, 
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N-(6-ammo-benzotHa2»l-2-yi)-2,4-dichloro-N-(3,4-d^ 

2,4-diclJoro-N-(3,4-dimethoxy-phenyl)-N-(6-methanesulfonylam 
yi)-benzamide, 

N- [6-(butane- l-sulfonylammo)-ben2otMazol-2-yl]-2,4-dicUoro-N-(3,4-d^ 
5 phenyl)-benzainid^ 

N-[6-(dimetiiyianiino-l-sulfonylainino)-ben2otiuazol-2-y 
dimethox7-phenyl)-benzamide, 

N-(6-beiizenesulfo2i)iainino-beirzothiazoI-2-yJ)-2,4-^ 
phen)d)-benzamide, 

10 2,4-dicUoro-N-(3,4-dimethoxy-phenyl)-N-(6-phen)dmethanesul^^ 
ben2othiazol-2-yl)-benzamide, 

2,4-di(Woro-N-(3,4-dimethoxy-phenyi)-^N-[6-(toluene-2-si^^ 
2-yl]-benzamide, 

2,4-didiloro-N-(3,4-dimethoxy-phenyi)-N-(6-phenylacet^^ 
15 benzainide> 

2-cUoro-N-(3,4-KJimetlioxy-phenyl)-N-(6-nitro-bei^ 

N-(6-ainmo-ben2X)tiiia2ol-2-]^)-2-chloro-N-(3,4-^^ 

2-cWoro-N-(3,4-dime1iioxy-phenyl)-N-(6-methanesulfonyiaii^ 
benzamide 

20 N- [6-(butane-l-sidfonylamino)-beii2otbia2oI-2-^ 
pKmyl)-beiizamide 

N-[6-(dimethylamino-l-sx3lfonylainino)-benzolHazol-2-y^^ 
dimethoxy-phen)d[)-benzainide 

N-(6-benzenesi3lfon)daniino-bemotiuazol-2-yl)-2-cMoro^ 
25 benzamide 

2-cUoro-N-(3,4-dimetlioxy-phenyl)-N-(6-phenylinet]iaQes^^ 
2-yl)-benzamide 
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2-chloro-N-(3,4-dimetliox7-phenyi)-N-[6-{toIueae-2-sd^^ 
yi]-benzamide, 

N-(6-(2-methylbenzoylammo)-benzothiazol-2-yl)-2-cMoro-N-(3,^^ 
benzamide, 

5 or pharmaceuticaDy acceptable salts thereof. 

14. Compounds of formula (la) according to claim 11, wherein is hydrogen and 
is selected from 3,5-dichlorophenyl, 3,4-dichlorophenyU 4-chloro-2-methyl-phenyl 

and 4-chloro-3-methoxyphen)d. 

15. Compounds of formula (la) according to claim 11, wherein R^ is hydrogen and 
10 H} is selected from 44ower alkoxy-phenyl, 3,4-di-Iower alkoxy-phenyl, 3,4,5-tri-lower 

alkoxy-phenyl and 3-lower alkoxy-4-lower alkyl-phenyl. 

16. Compounds of formula (la) according to claim 1, wherein R^ is hydrogen and 
R^ is phenyl substituted by halogenated-Iower alkoxy or di -lower alkylamino. 

17. Compoimds of formula (la) according to daim 11, sdected from the group 
15 consisting of 

N-ben2othia2»l-2-yl-2-chloro-N-(3,5-dicUoro-phenyi)-benzamid^^ 
N"benzolHa2ol-2-yl-2-chloro-N-(3,4-di<Woro-phenyi)-ben2aimde, 
N"ben2otfaia2ol-2-yi-2,4Kiichloro-N-(3,4-didiIoro-phenyi)-benzamid^ 
N-benzothia2ol-2-yl-2-chloro-N-(4-methoxy-phenyl)-beii2amide, 

20 N--ben2othiazoI-2-yi-2,4-<fidiloro-N-(4-methoxy-phen)^)-ben2amide, 
N-ben20thiazol-2-yl-24-dicUoro-N-(4-chloro-2-meti)d-phenyi)-ben2a^ 
N-benzolhia2ol-2-yI-2-fluoro-N-(4-methoxy-phenyl)-4-trifluoromethyl-benzamide, 
N-ben201hia2d-2-yl-N-(4-methoxy-phenyl)-2,4-bis-trifluorome&^^ 
N-ben2othiazol-2-yl-2-chloro-4-fluoro-N-(4-methoxy-phenyl)-benzamide, 

25 N-benzolWa2ol-2-yi-2-chloro-N-(4-me1hoxy-phenyl)-4-nitro-ben2am 
N-ben20thia2ol-2-yI-4-cyano-N-(4-methoxy-phenyl)-ben2amide, 
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N-benzothiazol-2-yl-N-{4-ethoxy-phenyl)-2-fluoro-4-trifluoromeA^^ 
N-ben20lWazol-2-yl-2-chloro-N-(4-ethox)r-phenyl)-4-fluoro-be^^ 
N-benzotliiazoI-2-yI-2-chloro-N-(4-ethoxy-phen)d)-4-iiit^ 
N-beiizothiazol-2-yl-4-cyano-N-(4-ethoxy-phenyl)-benzaniide, 
5 N-benzothiazol-2-yl-2-chIoro-N- (4-ethoxy-phenyi)-ben2aimde, 
N-ben20likia2»l-2-yl-2,4-dicWoro-N-(4-etboxy-phenyi)-beii^^ 
N-ben2othia2ol-2-yl-N-(3,4-dimet3ioxy-pheny!)-2-fluoro-4-t^ 
N-beim)llua2ol-2-yl-N*(3,4-dimethoxy-phenyi)-2,4-bis-t^ 
N-benzotibia^ol-2-yl-2-cUoro-N-(3,4-dimethoxy-phenyl)-4-fluora 

10 N-ben2otbiazol-2-yl-2-<Uoro-N-(3,4-dimethoxy-phen^^ 

N-ben20tMazol-2-yl-2-cWoro-N-(3>4-dimethoxy-phenyi)-benz 
N-beiizo1hiazol-2-yl-2,4-didiloro-N-(3,4-dimethoxy^ 
N-beiizothiazoI-2-yI-2-cMoro-N-(4-dim€tiiylanimo-^^ 
N-benzothiazol-2-)i-2-<Woro-N-(4-dimethylamino-ph^^ 

15 N-benzothiazol-2-yI-2-cUoro-N-(4-diethyIanjino-phe^ 

N-ben2othiazol-2-yl-24-<KcUoro-N-{4-diethyiamino-phen^^ 
N-ben2othia2ol-2-yl-2-chloro-N-(3-methoxy-4-mediyl-phen 
N-benzotiriazol-2-yl-2-cMoro-N-(3,4-diethoxy-phenyl)-beiizamide, 
N-benzo1iua2ol-2-yi-2-cWoro-N-(3,4,5-trimetho^^ 

20 N-benzothiazol-2-yi-2,4-dicbloro-N-(3,4-dietiio3gr-ph^ 

N-ben2X)thiazol-2-yl-2,4-dichloro-N-{3,4,5-trimethoxy-pheny^ 

N-ben2olMazol-2-yl-2-cUoro-4-ffuoro-N-{3-metho:^^ 

N-beiizothiazol-2-yl-2-chloro-N-(3,4-diethoxy-phenyl)-4-fluoro-benza^ 
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N-benzolMazoI-2-yI-2-chloro-4-fluoro-N-(4-isopropox)r.phen7i)-benzanude^ 
N-benzothiazol-2-yl-2-chloro-4-fluoro-N-(3A5-trimethoxy-phenid)-benW 
N-ben20thiazol-2-)i-2-cMoro-N-(4-trauoromethoxjr-plienyi)-benzami 
N-ben2otHml-2-yl-2,4-acUoro-N-(4-trifluorometlioxjr-phenyl)-benza^ 
5 N-benzothia2»l-2-]4-2-cHoro-4-fluoro-N-(4-trifluoromethoxy-phenyI)-beM 
N-benzotWa2ol-2-)d.2-chlc)ro-NK4-cHoro-3-methoxy-phcn)d)-benzanu^^ 
N-benzothiazol-2-yl-2,4-dichloro-N-(4-cUoro-3-methoxy-phenyl)-benzamide^ 
N-benzotliia2ol-2-yI-2-(Woro-4-fluoro-N-(4-chkro-3-methoxy-phOT^^ 
or pliarmaceutically acceptable salts thereof. 

10 18. Compounds of formola (I) in accordance wilii daim 1, selected from the group 

consisting of 

N-benzothiazol-2-yl-2-chloro-N-(4-chloro-phenyi)-ben2amide, 
N-ben20thiazol-2-yl-2-chloro-N-(3,5-didhloro-phen^)-benzamide, 
N-benzothiazol-2-yl-2-chloro-N-(3,4-dichloro-phenyl)-benzamide, 
15 N-benzotbiazoI-2-yl-2,4-didiloro-N-(3,4-dichloro-phenyi)-benzamide, 
N-ben2otiua2ol-2-yi-2-chloro-N-(4-methoxy-phenyl)-benzamide, 
N-benzotfaiazol-2-yl-2,4-dicfaloro-N-(4-methoxy-phenyi)-benzamide, 
N-benzotiua2ol-2-yI-2,4-dicMoro-N-(4-cUoro-2-methyi-phenyI)-benzamide^ 
N-benzothiazol-2-yl-2-fluoro-N-(4-methoxy-phenyi)-4-trifluorometii^-benzaimde, 
20 N-ben20thiazol-2-7l.N-(4-metboxy-phenyI)-2,4-bis-tiifluoromethyl-be^ 
N-benzothiazol-2-3d-2-chloro-4-fluoro-N-(4-metlioxy-phenyi)-benzaniide, 
N-ben2othia2ol-2-yI-2-chloro-N-(4-methoxy-phenyi)-4-nitro-benzamide, 
N-ben2othiazol-2-T4-4-cyano-N-(4-meflioxy-phenyi)-benzaimde, 
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N-benzotbiazol-2-yl-N-(4-ethoxy-phenyl)-2-fluoro-4-trifluor^ 
N-benzotliia2ol-2-)d-2-chloro-N-(4-etlioxy-phenyi)-4-fluoro-benza^ 
N-bemothiazol-2-yi-2-diloro-N-(4-edioxy-phen7l)-4-nitrO"be^^ 
N-benzothiazol-2-yl-4-qrano-N-*(4-ethoxy-phenyi)-benzamide, 
5 N-benzothiazol-2-;sd-2-chloro-N-(4-ethoxy-phen)d)-benzaim 
N-benzotihiazol-2-yi-2,4-dicUoro-N-(4-ethox7-phenyl)-be^^ 
N-benzolMazol-2-yl-N-(3,4-<iimethoxy-phen7i>- 
N-benzotWazol-2-yi-N-(3,4-dimethoxy-phenyl)-2,4-bis-ti^ 
N-benzotliiazol-2-yl-2-chloro-N-(3,4-dimellioxy-phenyi)-4-fluoro-bei^ 

10 N-ben2otMazol-2-yi-2-<Horo-N-(3,4-<Kmethoxy-^^ 

N-benzothiazol-2-yl-2-chIoro-N-(3,4-dimeliioxy-phenyl)-beE^^ 
N-benzotWazol-2-yl-2,4-dicUoro-N-(3,4-dimethoxy-ph 
N-benzotiiiazol-2-yl-2-chloro-N-(4-dimethylamino-phen^ 
N-benzotMa2X)l-2-yi-2-chloro-N-(4-dimethylaniiao-phe^^ 

1 5 N-benzothia2ol-2-yl-2-chloro-N-(4-diethylain^ 

N-benzotHazol-2-yl-2>4-(Uchloro-N-(4-ciiethylamino-phenyl)-ben^^ 
2-cWoro-N-(4-ethoxy-phenyl)-4-fluoro-N-(6-nitxo-beiizotM^ 
2-cMoro-N-(4«ethoxy-phenyl)-N-(6-ni1ro-ben2othiazol-2-^^^ 
2,4-di<Moro-N-{4-ethoxy-phenyl)-N-(6-nitro-benzothiazol^^ 

20 N-ben2othia2ol-2-yl-2-dJoro-N-(3-methoxy-phen)i)-^ 

N-benzothia2ol-2-yi-2,4-dicWoro-N-(3-metboxy-phenyl)-bei^^ 

N-benzotiiia2ol-2-yl-2-chloro-N-(3-inethoxy-4-methy 

N-benzotbiazol-2-yl-2-cbloro-N-(3,4-dietlioxy-phenyl)~ben2^^ 
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N-ben20llua2ol-2-yi-2-cHoro-N-(3.4,5-trimethoxjr-phen^^ 

N-ben2othiazol-2-yl-2,4-dicWoro-N-(3,4-diethoxjr-phen^)-ben2aim 

N-benzolhiazol-2-)d-2,4-d^cMoro-N-(3,4,5-trimethox)r-phenyi)-benzanu 

N-ben2othia2ol-2-yl-2-cbloro-4-fluoro-N-(3-melhQX5r-4-methyl-phenyi^ 

5 N-benzothkzol-2-yi-2-diIoro-N-(3.4-diethoxy-phen^)-4-fluoro-benzajmde^ 

N-ben20tiiia2ol-2-7i-2-chloro-4-fluoro-N-(4-Bopropoxy-phen^)-ben^ 

N-benzothiazol-2-yl.2-cUoro-4-fluoro-N-(3A5-trimethoxy-phen^)-ben^ 

2,4-dichloro-N-(3,4-dimethoxy-phenyi)-N-(6-mtro-benzothkzol-2-y^^ 

N-(6-anuno-ben2othia2ol-2-yl)-2.4-dicUoro-N-(3,4-dimetfaoxy-phen^ 

10 2,4-dicMorq-N-(3.4-dimethoxy-phenyl)-N-(6-metfaanesulfonyiaimno-be^ 
yi)-ben2aim<ie, 

N-[6-a3utane-l-sulfonykimno)-ben20tljiazol-2-yi]-2,4-dichloro-N-(3,4-dm 
phen)i)-benzamide, 

N-[6-(dimediylaimno-l-sulfonylammo)-ben2othia2ol-2-yl]-24-dic^^ 
15 dimelhoxy-phenyl)-ben2ainide, 

N-(6-benzenesulfonylammo-beiizolWazol-2-7i)-2,4-dicUoro-N-(3.4-dm 
phenyi)-ben2amide, 

2,4^dicMoro-N-(3,4-dimethoxy-pbenjd)-N-(6-phenyimethanesulfon^ainm 
bexizothiazoI-2-yl)-benzanude, 

20 2,4-dicWoro-N-(3.4-dimethoxy-pheny]).N-[6-(tduene-2.sdfonyla^ 
2-yiJ-benzaniide, 

2,4-<Ucbloro-N-(3,4-dime&ory-phenyl)-N-(6-phenylacetylanimo-ben2 
benzamide, 

2-cWoro-N-(3.4-dimethaxy-phen^)-N.(6-nitro-benzothia2ol-2-^^ 
25 N-(6-ammo-benzothia2ol-2-yi)-2-cUoro-N-(3,4-dimethoxy-phenyl)-ben2aini^ 
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2-cUoro-N-(3,4-dfciethoxy-phenyl)-N-(6-methanesuIfonyiainin(>beM 
benzaxnide, 

N-[6-(butane-l-sulfonylairdno)-benzo1iiiazol-2-yl]-2-chloro-N-(3 
phenyl)-benzainide, 

5 N- [6-(dimethyiamin<>-l-sulfon)damino)-ben20thiaM 
dimethoxy-phenyi)-ben2amide, 

N~(6-beJizenesidfonylaimno-benzo11uazol-2-yl)-2-cM 
benzamide, 

2-cMoro-N-(3,4-dixnethoxy-phenyl)-N-(6-phen]4methanesu^ 
10 2-yl)-benzamide, 

2-chloro-N-(3,4-dimethDxy-phen)d)-N-[6-{toluene-2-sulfonyIai^ 
ylj-benzamide, 

N-(6-(2-methylbenzoylamino)-benzothia2ol-2-yl)-2-chl 
benzamide, 

15 N-ben2olMa2ol-2-yi-2-chloro-N-(4-1xifluoromcthox^^ 

N-benzotWa2X>l-2-)d-2,4-dichloro-N-(4-trifluoromethoxy-pheny^ 
N-benxotiuazol-2-yl-2-cMoro-4-fluoro-N-(4-l3ifluorome4^ 
N-^benzotiiia2ol-2-)d-2-cWoro-N-(4-chloro-3-metiioxy-phenyl)-bm 
N-benzothia2ol-2-yl-2,4-dicUoro-N-(4-cWoro-3-methoxy-p^ 

20 N-ben2otMazol-2-yl-2-cWorO'4-fluoro-N-{4KWoro-3-meth 
and phannaceutically acceptable salts thereof. 



19. Pharmaceutical compositioiis comprising a compoimd of formula (I) 




(I) 



wherein 
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is phenyl, or phenyl mono-, di- or tri-substituted, independently, by halogen, 
lower alkoxy, lower alkyl, halogenated-lower alkoxy or di-lower alkylamino,- 

is phenyl, or phenyl mono-, di- or txi-substituted, independently, by halogen, 
halogenated-lower alkyl, nitro or cyano; 

5 is hydrogen, lower alkyl, beozyl, lower alkoxy, halogen, cyano, nitro, amino, 

-NHS02-R^* or -NHCO-R^^ 

R^^ is lower alkyl, di-lower alkylamino, benzyl, phenyl or phenyl mono-, di- or tri- 
substituted, independently, by lower alkyl; 

R^^ is benzjd, phenyl or phenyl mono-, di- or tri-substituted, independently, by 
10 lower alkyl; 

or a pharmaceutically acceptable salt tibiereof; and a phannaceutically acceptable carrier 
and/or adjuvant. 

20. Compounds of formula (I) or formula (la) according to any of claims 1 to 18 
for use as therapeutic active substances for the treatment and/or prophylaxis of diseases 

15 Vfbidx are associated with modulation of the CBl receptor. 

21. A method for the treatment and/or prophylaxis of diseases which are assodated 
with the modulation of the CBl receptors which method comprises administering a 
compound of formula (I) or formula (la) accordmg to any of claims 1 to 18 to a human 
being or animal. 

20 22. The use of compounds of formula (I) or formula (la) according to any of claims 

1 to 18 for the treatment and/or prophylaxis of diseases which are assodated with the 
modulation of CBl receptors. 

23. The use of compoimds of formula (I) or formula (la) according to any of daims 
1 to 18 for the preparation of medicaments for the treatment and/or prophylaxis of 

25 diseases which are assodated with the modulation of CBl receptors. 

24. The use according to daim 23 for the preparation of medicaments for the 
treatment of obesity. 

25. The novd uses, processes and methods substantially as descr&ed herdnbefore. 



INTERNATIONAL SEARCH REPORT 



Unt< 



:emfitionaI Application No 

CT/EP2004/006354 



A. CLASSIFICATION OF SUBJECT IWATTER ^ , ^ 

IPC 7 A61K31/428 C07D277/82 A61P3/04 



According lo International Patent Classification (PC) or to both national dassfficalion and IPC 



B. FIELDS SEARCHED 



Minimum documentatbn seard»d (classification system toftowed by dasstfication symbols) 

IPC 7 C07D 



Documentation searched other than mffiimum documentation to the esctent that such documents are Muded in the fields searched 



Electronic data base consulted during the Inleniational search (name of data base and, where practical, search terms usee!) 

EP0-Interna1 , CHEM ABS Data, WPI Data. PAJ, BEILSTEIN Data 



C. DOCUMENTS CONStDEREO TO BE RELEVANT 



Categoiy* CBallonofdoeunmuwMhdicadon, where apprapriate, of the lelsvairt passage 



RatovanlloclaimNa 



DATABASE CHEMABS 'Online! 

CHEMICAL ABSTRACTS SERVICE, COLUMBUS, 

OHIO, US; 

KURZER, FREDERICK ET AL: "Heterocyelic 

compounds from urea derivatives. III. 

Synthesis and cycllzation of Isothloureas 

derived from o-amlnothlophenol and 

d1 aryl carbodi 1 ml des " 

XP002296385 

retrieved from STN 

Database accession no. 1962:403977 

compound with rn: 94463-95-3 

abstract 

& JOURNAL OF THE CHEMICAL SOCIETY, 
ABSTRACTS 230-6 CODEN: JCSAAZ; ISSN: 
0590-9791, 1962, 



-/- 



m 



Further documents are listed in the continuation of box C. 



Patent family menibeis are listed In annex. 



" Special categories of died documents : 

'A' document defining the general state of the art which is not 

considered to be of particular relevanoe 
"E' earner document l»it published on or after the bitematfonaJ 

fa&Dgdate 

V document which may throw doubts on prbrfty dahnCs) or 
which is dted to establish the pubDcalion date of another 
dlatlon or other special reason (as specffied) 

'O* document refemng to an oral disdosure» use, exhibition or 
other means 

'P* document published prtor to the international filing date but 
talerttianthe priorfty date datmed 



T later document published after the Iniematlonal flDng date 
or priorty dale and not in conflict with the application but 
dted to understand the prindple or Itieoiy underlying the 
hventton 

'X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Invoke an Inventive step when the document Is taken alone 

"V document of particular relevanoe; the claimed Invention 
canrwt be considered to Invoh/e an Inventive step when the 
document is combined with one or more other such docu- 
ments, such contbinaiion being obvious to a peiBon s 
in the art 

document member ofthe same patent Idml^ 



Date of the actual completion of the International search 



20 September 2004 



Date of maBIng of the Imematlonal seaich leport 

06/10/2004 



Name and maiSng address of the ISA 

European Patent Office, P.3, 5818 Patentlaan 2 
NL-2280HVRiisw]Ii( 
Tel. (431-70) 340-2040, TX. 31 651 epo n|, 
Fax: (-131-70)340-^16 



Authorized officer 



Gavrlllu, D 



Fom PCT4SA/210 fseeond ahaot) (Jmuary 8004) 



Iniemationa} application No. 
INTERTTaTIONAL SEARCH REPORT [ PCT/EP2004/006354 



Box li Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet) 



This IntemaUonal Search Report has not been established in respect ot certain dalms under Article I7(2)(a) for the foUowing reasons: 

1. [2 Claims IMos.: 

because they relate to subject matter not required to be searched by this AuthorRy, namely: 

Although claims 21, 22 are directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the alleged 
effects of the compound/composition. 

2. Q Claims Nos.: 

because they relate to parts of ft)e International Application that do not comply with the prescribed requirements to such 
an extent that no mearVingful Intsmational Search can be carried oia, spetificany: 



3, Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box ni Observations wtiere unity of Invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Aufliority Jound multiple Inventions in this IntemaUonal appilcatloa as folows: 



1 . As all requlTBd addlttona) search fees were timely paid by the applicant, this international Search Report covers all 
' — * searchable dalms. 

2' LZI ^ searchable claims could be searched without effort jusH^no an additional fee, this Authority did not invite payment 
otanyaddHtonaJfee. 



a I I As only some of the required additional search fees were timely paid by the applicant, tNs Intemafional Search Report 
' — ' co/ers only those dalms for which fees were paid, specifically claims Nos.: 



No required additional search fees were timely paid by the appllcanL Consequently, this Intsmafional Search Report is 
testncted to the invention finst mentioned In the claims; It Is covered by claims Nos^ 



Remark on Protest Q The additional search fees were accompanied by the appiicanf s protest 

I I No protest accompanied the payment of additional search fees. * 



F=Orm PCT/ISA/210 (contfnuaJlon of first sheet (2)) (January 2004) 



INTERNATIONAL SEARCH REPORT r — — i 

^^ternational Application No 

PcT/EP2004/006354 


C.(ConURiiation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category" 


Citation of document, wfth Indicalion, wtiere appraprlale, of the relevant passages 


Relevant to daim No. 


A 


WO 96/02248 A (LILLY CO ELI) 
1 February 1996 (1996-02-01) 
page 28, line 9 - page 38, line 2; claims 


1-24 


A 

- 


PERTWEE R G: "Pharmacology of cannablnold 

CBl and CB2 receptors" 

PHARMACOLOGY AND THERAPEUTICS, ELSEVIER, 

GB, 

vol. 74, no. 2, 1997, pages 129-180, 
XP002226467 
ISSN: 0163-7258 
the whole document 


1-24 


A 


WO 03/045386 A (HOFFMANN LA ROCHE) 

5 June 2003 (2003-06-05) 

page 10, line 5 - page 13, line 20; claims 


1-24 


A 


EP 0 604 657 A (OTSUKA PHARMA CO LTD) 
6 July 1994 (1994-07-06) 
page 23, line 35 - page 25, line 25; 
claims; examples 17,18 


1-24 



Foim PCTflSACIO (conthuaUon of a«aond6ha«i)) {itanuaiy 2004) 



INTERNATIONAL SEARCH REPOFTT 

Information on patent family members 



>matii>nal Application No 

CT/EP2004/006354 



Patent document 
died In search report 



Publication 
date 



Patent family 
meniber(s] 



WO 9602248 



01-02-1996 



AT 
AU 
CA 
DE 
DE 
EP 
ES 
JP 
UO 
US 
US 



254456 T 
2962295 A 
2194684 Al 
69532162 Dl 
69532162 12 
0766559 Al 
2210301 T3 
10503185 T 
9602248 Al 
5596106 A 
5747524 A 



EP 0604657 



06-07-1994 



Put>llcaiion 
date 



15- 12-2003 

16- 02-1996 

01- 02-1996 
24-12-2003 

02- 09-2004 
09-04-1997 
01-07-2004 
24-03-1998 
01-02-1996 
21-01-1997 
05-05-1998 



WO 03045386 


A 


05-06-2003 CA 


2468311 Al 


05-06-2003 






WO 


03045386 Al 


05-06-2003 






EP 


1450797 Al 


01-09-2004 






US 


2003134855 Al 


17-07-2003 



AT 


188704 


T 


15-01-2000 


AU 


653681 


B2 


06-10-1994 


CA 


2113561 


Al 


25-11-1993 


DE 


69327572 


Dl 


17-02-2000 


DE 


69327572 


T2 


21-06-2000 


DK 


604657 


T3 


17-04-2000 


EP 


0604657 


Al 


06-07-1994 


KR 


185225 


Bl 


15-05-1999 


US 


5376665 


A 


27-12-1994 


AU 


4088793 


A 


13-12-1993 


ES 


2140456 


T3 


01-03-2000 


UO 


9323409 


Al 


25-11-1993 


JP 


2759228 


82 


28-05-1998 


PT 


604657 


T 


28-04-2000 



Form PCT/lSA/210 (patent tamlV annex) (Jmuary 2004) 



